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STATEMENT COF BASI S AND PURPCSE

Thi s deci si on docunment presents the selected action for Qperable Unit NSC (QU NSC) at the Brenerton Naval
Conpl ex in Brenerton, Washington. This renedial action was chosen in accordance with the Conprehensive
Envi ronnent al Response, Conpensation, and Liability Act of 1980 (CERCLA), as amended by the Superfund
Amendnent s and Reaut hori zation Act of 1986 (SARA) and, to the maxi numextent practicable, the National Gl
and Hazardous Substances Pollution Contingency Plan (NCP). This decision is based on the adnministrative
record for the site.

The | ead agency for this decision is the United States Navy. The Washington State Departnent of Ecol ogy
(Ecol ogy) and the United States Environnental Protection Agency (EPA) have participated in the scoping of the
site investigations and in evaluating alternatives for remedial action. Ecology and the EPA concur with the
sel ected renedy.

ASSESSMENT OF THE SI TE

Actual or threatened rel eases of hazardous substances fromthis site, if not addressed by inplenenting the
response action selected in this Record of Decision, may present a current or potential threat to public
heal th, welfare, or the environnent.

DESCRI PTI ON OF THE SELECTED REMEDY

This operable unit is one of four being evaluated at the Brenerton Naval Conplex. The renedy selected for
this operable unit addresses the nost imediate threats for this portion of the Conplex. However, the

ongoi ng studi es bei ng conducted for Operable Unit B (QU B) include detailed investigations of groundwater

t hroughout the Bremerton Naval Conplex and the marine environnent adjacent to the Conplex. |If the results of
these investigations indicate the need for additional renedial measures for this or other operable units of
the Conpl ex, these neasures will be defined in the ROD for QU B.

The sel ected remedy for QU NSC i ncl udes:

. Controlling access to the Bremerton Naval Conpl ex through security measures such as fences and
si gns

. Est abl i shing admi nistrative neasures to prohibit use of groundwater fromthe site
I npl erenting deed restrictions to limt future usage of the site

. Devel opi ng a nanagenent excavation plan to limt potential contact with, and assure appropriate

handl i ng and di sposal of, soils excavated during future excavati on connected wi th any
construction activity at the site

. Upgrading site paving to reduce the possibility of contact with contam nated soil and limt the
potential for precipitation to transport contam nants fromsoil to the groundwater

. Col | ecting and di sposing of sediments and debris accunulated in storndrain |ines serving QU NSC

. Conducting environmental nonitoring to detect any change in the quality of groundwater at the

site



DECLARATI ON

The selected remedy is protective of human health and the environnment, is in conpliance with federal and
state requirenents that are legally applicable or relevant and appropriate to the renmedy action, and is cost
effective. This remedy uses permanent on-site solutions and alternative treatment or resource recovery
t echnol ogi es to the maxi mum extent practicable for this site. However, because treatment of the threats at
the site was found to be not practical, this remedy does not satisfy the statutory preference for treatnent

as a principal element of the remedy. The quantity of fill material at the site and the fact that the
contami nants present occur infrequently in patterns of hot spots (due to the heterogeneous character of the
fill material) nake the cost of treatnent excessive relative to the reduction in risk that would be achieved.

Because this remedy will result in hazadous substances renaining on site above health-based | evels, |ong-term
nonitoring and institutional controls will be inplemented and periodic reviews will be conducted at | east
every 5 years after comrencenent of remedial action to ensure that the renedy continues to provide adequate
protection of human heal th and the environment.
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DECI SI ON SUMVARY
1.0 I NTRCDUCTI ON

In accordance with Executive Order 12580, the Conprehensive Environnental Response, Conpensation, and
Liability Act of 1980 (CERCLA), as anended by the Superfund Amendnents and Reauthorization Act of 1986
(SARA), and to the extent practicable, the National O and Hazardous Substances Pollution Contingency Pl an,
the U.S. Navy (Navy) is addressing environnental contam nation at Cperable Unit Naval Supply Center (OQU NSC)
at the Bremerton Naval Conplex by undertaking remedial action. This action will be taken where necessary at
QU NSC to mninize potential health risks associated with soil contam nation and environmental risks

associ ated with contam nated sedi nents and debris accunulated in storndrains. The action will also reduce
the potential for contaminants present in soil to reach the groundwater and Sinclair Inlet. The Navy wll
address petrol eum contamination found at the site through a separate program The need for additional
remedi al action for groundwater will be further evaluated as part of the QU B renedial investigation/
feasibility study (RI/FS). Any additional remedial measures found necessary for OU NSC during the QU B
evaluation will be defined in the ROD for QU B. The U S. Environnental Protection Agency (EPA) and

Washi ngton State Department of Ecol ogy (Ecol ogy) concur with the selected renedial action, which is also
responsi ve to expressed concerns of the public. The selected renedial action will conply with federal and
state applicable or relevant and appropriate requirenents (ARARs).

2.0 SITE NAME, LOCATIQON, AND DESCRI PTI ON

The Bremerton Naval Conplex is located in the Gty of Bremerton, in Kitsap County, Washington (Figure 2-1).
The Conpl ex includes two separate Navy commands: Puget Sound Naval Shipyard (PSNS) and the Fleet and
Industrial Supply Center (FIS). The Bremerton Conplex al so includes four operable units (QJUs). This Record
of Decision applies to QU NSC, which coincides with FISC. Wen the renedial investigation (R) process for
the Bremerton Conpl ex was bei ng pl anned, FISC was known as the Naval Supply Center (NSC), and thus the nane
QU NSC was applied to the FISC site.

The Brenerton Naval Conplex includes 354 acres of dry |land: 326 acres occupi ed by PSNS and 28 acres occupi ed
by FISC. Of-site railroad acreage and subnerged | and add approxi mately 1,000 acres, bringing the conbi ned

total for all lands at the Brenerton Naval Conplex to 1,347 acres. Initially tidelands, the | and occupied by
QU NSC was created between approxi mately 1900 and 1950 as the Brenerton Conpl ex expanded, by placenent of
m scel | aneous fill materials. The ground surface throughout QU NSCis flat and al nost entirely paved or

covered by buil di ngs.

FISC is bordered by Sinclair Inlet, T Street, Z Street, and Rodgers Avenue. FISC is surrounded on three
sides by PSNS, but functions as a separate Navy installation, prinmarily in supplying naterials and equi pnent
for the Brenerton Navy Conplex. FISC has a large but relatively old set of structures, including nunmerous
bui I dings and a former supply pier (Figure 2-2). Because of FISCs role as a primary materials supplier to
the Brenmerton Conplex, the buildings on site are primarily warehouses and offices for staff involved in
supply functions.

A concrete quay wall reaching to an estinmated depth of 40 feet bel ow the ground surface extends al ong the
full length of the waterfront at QU NSC. The quay wall was apparently installed in stages during the
land-filling process, presumably to help control erosion of the fill by tidal action.

Until Cctober 1996, the Defense Reutilization Marketing Ofice (DRMO operated a nmetal scrap yard on
approximately 3 acres of land within FISC property lines. DRMO was responsi ble for supervising and directing
the disposition of surplus material fromthe Bremerton Naval Conplex, which included storing, sorting, and
arrangi ng reuse or sale of various materials. This operation has been turned over to PSNS for operation
until Cctober 1998, at which time the scrap netal operations will end. Rail lines will continue to be used
to transport naterials off site for processing, although quantities of naterials stored on site are expected
to be well below the quantity accumul ated by DRMO. As was the case when DRMO operated the facility, nost of
the materials processed are the result of overhaul of surface ships and recycling of submarines.

The primary oil pipelines serving the Bremerton Naval Conpl ex run north-south beneath "W Street in the
center of QU NSC, with connections to the powerplant to the west and to storage tanks to the northeast. An
oil reclaimng facility operated for many years at Building 588, in the southwest portion of the site.

Underground utilities are common throughout nost of the FISC area. Sanitary sewers serving the Brenerton
Conpl ex were separated fromthe storndrain systemin 1975. Nine lift stations now transfer all Brenerton
Conpl ex sewage, including that fromdocks and piers, to the Gty of Brenerton Wastewater Treatnent Plant.
Approxi mately 15 storndrains are believed to drain areas within QU NSC. The storndrain outfalls discharge
directly fromQU NSCinto Sinclair Inlet. Electricity, potable water, natural gas, fuel oil, steam
conpressed air, and oxygen lines are also known to cross QU NSC
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3.0 SITE H STORY

The Bremerton Naval Conpl ex becanme the region's first naval installation with the purchase of 190 acres of
land in 1891. The initial area has been supplenmented by additional |and purchases and filling of swanpy |and
and intertidal areas. The first drydock and associ ated support facilities were conpleted at the Conplex in
the spring of 1896

Prior to World War |, barracks to house mlitary recruits were added in the west portion of the shipyard. A
drydock conpleted in 1919 was the | argest shipbuilding drydock in the world at that time. Hemmed in by the
cities of Charleston and Bremerton, the Navy faced an urgent need for additional space to support the Pacific
Fleet. Between 1919 and 1921, the Navy excavated a considerable portion of the hillside nearest Sinclair
Inlet, using the soil to expand the existing lowlying industrial area. Wrld War Il led to additiona
expansion at the shipyard, and two new piers, two nore drydocks, and additional shore facilities were built.

In 1961, the Naval Conpl ex began participating in the Navy's nucl ear power program Drydock 6, one of the
worl d's | ongest drydocks, was conpleted during the early 1960s. Ship and subnarine overhaul were najor
activities during the 1960s. The Naval Conplex remains at the forefront of aircraft carrier design work,
nucl ear propul sion and repair, and numerous other specialties. It is currently the largest ship repair and
overhaul facility on the Wst Coast. The Naval Conplex currently occupi es approxi nmately 330 acres of | and,
whi ch are divided between FI SC (28 acres) and PSNS (302 acres).

Most of the current graded surface at QU NSC was created fromfill material. The site was created through a
series of fill operations approximately between 1900 and 1950. Sone of this material was excavated fromthe
natural hillside upgradi ent of QU NSC. The renminder is believed to have consisted of m scellaneous solid
waste from shi pyard operations, including excavated soils and sedinents, construction debris, and spent

sandbl ast grit. No detailed records were naintained regarding the filling activities or the materials used
as fill.
When commi ssioned in 1967, FISC (then NSC) was assigned nanagenent responsibilities to fill the increasing

need for Naval support in the Pacific Northwest. The QU NSC area has provided supply and support services
for Navy activities in the Puget Sound region, throughout the Northwest, and around the Pacific R msince the
1930s. Sone of these activities involved the storage and transfer of hazardous substances. Materials

hi storically have been stored both outdoors and indoors at QU NSC

In the md-1980s a | ong-standing sandbl ast grit kiln operation in the area south of DRMO ended. Sandbl ast
grit containing paint chips fromship refurbishing had been brought in fromother areas of PSNS and fed into
the kilns. The paint chips, which turned to ash, were disposed of at the site either by filling around the
sea wal |l or by dumping on the ground around the kiln. Mich of the sandblast grit, however, was reportedly
recovered and reused. Electrical transformers may al so have been stored south of DRMD, as pol ychl ori nated

bi phenyls (PCBs), a common constituent of transformer oil for many years, were found in surface soils in this
area

Since approximately 1958, the prinmary oil supply pipelines for the Bremerton Naval Conpl ex have run
north-south through the center of QU NSC beneath "W Street. The pipelines and associ ated punpi ng and
storage facilities have been reconfigured several tines (e.g., when fuel delivery operations were noved to
Pier Cin 1958 and when a new power plant was brought into operation west of QU NSC in 1989). Some evi dence
exi sts that an oil punphouse installed near the intersection of "W Street and Wcoff Way in 1958 may have
allowed oil to escape into the surroundi ng soil

Fol | owi ng conpl etion of the national Hazard Ranking System scoring of the shipyard in 1992, the Brenerton
Naval Conpl ex was proposed for inclusion on the National Priorities List (NPL) in the Federal Register on May
10, 1993. The Conplex was listed final on the NPL effective June 1994.

Preceding the listing on the NPL, Ecol ogy had issued Enforcement Order No. DE 92 TG 006 on March 6, 1992
requiring FISC to conplete a renmedial investigation/feasibility study and draft cleanup plan for the site
The Navy command responsi ble for completion of this work is the Engineering Field Activity Northwest (EFA
NW, working in cooperation with FISC RI/FS activities were initiated by EFA at the site in 1992 with the
publication of the draft Rl work plans. RI/FS activities have been ongoing at FISC since that tine.

In the absence of a Federal Facilities Agreement at this site the Navy, EPA, and Ecology will negotiate an
I nteragency Agreenent (1AG within 180 days of the signing of this ROD. The IAGw Il provide the | ega
framework in accordance with Section 120(e) of CERCLA for the expeditious conpletion of the renedia
activities.



The acid drain slab/pit was slated for closure through the Dangerous Waste Programin 1992. However, prior
to closure it was determined to be nore expeditious to renmove the tank through the Toxi cs O eanup Program
during the renoval action planned at the DRMO sal vage yard. As such, the tank was transferred to the Toxics
Cl eanup Program for closure. The renoval action satisfied the RCRA requirenents for closure of the tank
system

3.1 DRMO

The scrap netal salvage yard at DRMDO has been in operation approxi mately since the 1930s. Hi storical
activities at DRMO that nay have led to contam nation include recovery of scrap netal, recycling of batteries
and el ectrical transfornmers, and mai ntenance of vehicles.

As one of the first steps of the scrap netal recovery process at DRMD, large quantities of mxed metal scrap
were routinely deposited on an unpaved area. Over many years, this practice tended to cause netal dust and
netal scrap to accunulate in the soil at the stock-pile location. Routine sorting and handling of scrap
metal also led to the formation of netal dusts on paved surfaces. |In addition, netals with possible asbestos
fittings were reported to have been buried at DRVO

Prior to 1980, batteries recovered fromtrucks and other equi pment at PSNS were stored at the north end of

t he unpaved scrap netal stockpile area at DRMO From 1980 to 1986, batteries were recycled in a
concrete-lined acid drain pit and adjacent drain slab in the battery storage area. After being washed with
acid, battery conponents were reportedly stored on the slab and allowed to drain into the acid pit.
Periodically, liquid waste consisting of rainwater and residue frombattery el ements was punped out of the
acid pit. The waste was then shipped off base or to the PSNS Industrial Waste Treatnent Plant for treatnent.
The battery elenents were renoved and sold for recycling. Evidence of what was believed to be | ead oxide
dust was observed in the vicinity of the acid drain pit at DRMOin the early 1990s.

El ectrical transforners were also stored southeast of the acid drain pit. The drain plugs for these
transformers were reportedly renoved and the liquids drained on site. Quantities of transformers and/or
contani nants are unknown.

Vehi cl e mai ntenance is sonetines perforned at DRMO, either in the maintenance shed in the north part of DRMO
or el sewhere on site. Used nmotor oil is reported to have been dunped or spilled onto the ground near the
mai nt enance shed or just south of the acid pit. Prior to 1980, druns containing used lubrication oil were
stored in the northwest corner of DRMO. No visible rel eases were docunmented fromthese druns.

3.2 PREVI QUS | NVESTI GATI ONS

Nunerous studies of conditions at the Bremerton Conpl ex including QU NSC were perforned before the formal
remedi al investigation process began in 1991. These studies included several Conpl ex-w de investigations of
potential contanination based on information regarding historical site uses; these early studies hel ped to
prioritize later studies, including the RI. Another early conpl ex-wi de study involved an eval uati on of

gr oundwat er behavi or.

More | ocalized studies have al so been conducted at QU NSC. These projects have included an overall
assessnent of the DRMO area, studies of reported PCB contam nation in surface soils south of DRMJ and an
eval uation of reported oil contami nation in underground el ectrical ducts near Building 588 south of DRMO

The key concl usions of environnental investigations conducted at OU NSC prior to the Rl were as foll ows:

. The punping required to keep shipyard drydocks enpty has a pronounced influence on groundwater
novenent in areas adjacent to the drydocks, tending to pull salt water fromSinclair Inlet
inland and causing groundwater to flow towards the nearest drydock(s)

. The greatest risks to humans from contam nants at QU NSC i nvol ve surface soils at the scrap
netal stockpile area and netal dusts on paving at DRMD

3.3 DRVMO SO L REMOVAL

Laboratory anal yses during the 1990-91 site inspection for the Bremerton Naval Conpl ex indicated that
contam nated surface soils at the DRMO scrap netal stockpile constituted a risk to human health based on
concentrations of |ead and PCBs exceedi ng i ndustrial screening |evels. The Navy concluded that it was
appropriate to elimnate this risk by perfornming a renoval action before conpleting the renedi al
investigation.

Bef ore conducting the renoval action, the Navy distributed questionnaires and conducted tel ephone interviews



with local officials, community residents, and public interest groups to determne the nature and type of
i nvol venent desired by the public in the overall renediation process for the Bremerton Naval Conplex. The
Navy used this information as a basis for preparing the Community Relations Plan/Public Participation Plan

To support design of the renoval action, additional sanpling of soils and water at the stockpile were
perforned during 1992-93 in accordance with a set of sanpling and anal ysis plans approved by Ecol ogy and the
EPA. An engi neering eval uation/cost analysis of the proposed renoval action was prepared and published on
June 29, 1993. Copies of this and other docunents related to the renoval action were placed in the
information repositories established previously at several branches of the Kitsap County Regional Library.
Public notices and fact sheets were used to informthe public of opportunities to review and comrent on the
renmoval action

Primary conponents of the renoval action were excavating contam nated soils to a depth of approxi mately 4
feet, renmoving the acid pit and drain slab, placing an inperneable cap at the bottom of the excavated area,
upgr adi ng drai nage for the stockpile area, and placing clean fill material to restore the area for use as a
scrap nmetal stockpile. Approxinmately 5,000 cubic yards of soil was renoved and di sposed of at a landfill in
Arlington, Oregon. The renoval action satisfied RCRA requirenments. The renoval action was performed during
1994.

4.0 COWUNI TY PARTI Cl PATI ON

The Final Community Relations Plan/Public Participation Plan for the Brenerton Naval Conplex is available for
review at the public information repositories. |In conjunction with the preparation of this plan, a Technical
Revi ew Conmttee (TRC) was established for the Bremerton Naval Conplex. The TRC consisted of representatives
of the Navy, governnental agencies, and other formal groups. To increase the opportunity for public
involvenent in the RI/FS process, the Navy in 1994 instituted a Restoration Advisory Board (RAB) to repl ace
the TRC. This advisory board, which neets nonthly, includes community nenbers as well as representatives of
the Navy and regul atory agenci es.

The Navy periodically issues fact sheets to update the public on the status of environnental projects at the
Bremerton Naval Conplex. Open houses have been hel d approxi mately twi ce a year, providing an opportunity for
the public to neet and ask questions of Navy and regul atory representatives and exam ne copies of the RI/FS
docunents. Pursuant to the public participation requirenments in CERCLA the proposed plan for remedial action
dated. February 1996 was nailed to interested parties in March 1996. It was also placed in the infornmation
repositories noted bel ow and adm nistrative record. Notice of the availability of the proposed plan and of a
public neeting was published in The Brenerton Sun on March 1 and March 4, 1996. A public neeting was held in
conjunction with an open house and a nmeeting of the Brenerton Naval Conplex Restoration Advisory Board on
March 5, 1996, at the Central Branch of the Kitsap County Regional Library in Bremerton. Twenty-eight people
attended the neeting.

Several comrents were received by the Navy concerning the proposed plan for renedial action at OU NSC.
Comments were presented both orally and in witing at the public neeting and were al so submtted by nail
The comments are summari zed in the Responsiveness Summary (Appendi x A)

The information repositories for QU NSC are |ocated in the follow ng branches of the Kitsap County Regi onal
library:

Central Library Downt own Branch Library Port O chard Branch Library
1301 Syl van Wy 612 5th Avenue 87 Sidney Avenue

Brenerton, Washington Brenerton, Washington Port Orchard, Washington
(360) 377-7601 (360) 377-3955 (360) 876-2224

This Record of Decision is based on the admnistrative record for QU NSC, which is |ocated at:

Engi neering Field Activity, Northwest
Naval Facility Command

19917 Seventh Avenue Nort heast

Poul sho, Washi ngt on 98370

(360) 396-0214

Arrangements to review the adninistrative record can be nmade by contacting Ms. Pam G| nore between 9 A M and
11 AM and 1 P.M and 4 P.M, Mnday through Friday, at the phone nunber |isted

5.0 SCOPE AND ROLE OF CPERABLE UNIT WTHI N SI TE STRATEGY

QU NSC is one of four operable units at the Bremerton Naval Conplex (Figure 5- 1). The operable units (A B



C, and NSC) were organi zed on the basis of Navy command structure, geographic |location, site history, and
suspected contam nation. Separate renedial investigations are being conducted for QUs A and B at the
Brenerton Conpl ex. A proposed plan for QU A was issued on May 3, 1996. The draft Rl report for QUB is
schedul ed to be released in the fall of 1996. Because contanmination at QU Cis limted to petroleumin soil
and groundwater, no remedial investigation is being performed at this site. Instead, this operable unit has
been the subject of alinited field investigation and pilot treatability test involving steaminjection. The
findings and actions undertaken at QU C will be summarized in a decision docunent for that site.

The soil renoval action at DRMO elimnated nost opportunities for direct exposure to the nost contam nated
soils. The selected renedy further reduces the chance of contacting site soils, limts the Iikelihood of
contami nants being transported by infiltration to groundwater, and reduces the opportunity for chemcals to
be discharged to Sinclair Inlet via the storndrains.

Puget Sound Naval Shipyard has prepared a H storical Radiol ogical Assessment (HRA) for the Brenerton Naval
Conpl ex to determ ne whether past work with radi oactive materials at the Conplex could present a risk to
human health or the environnent. Policies for preventing environnental contam nation, historical records of
potential releases to the environnent, and results of ongoi ng environmental sanpling were reviewed in
preparation of the HRA. No evidence of any radionuclides above background | evels was found by the Navy at QU
NSC during this evaluation, but the EPAis still reviewing a portion of the HRA. As a matter of comty, at
the request of Washington State and EPA Region 10, the shipyard will performlimted soil and groundwater
sanpling to confirmthe conclusions of the HRA

Currently, no renedial action is proposed specifically for QU NSC groundwat er, although inprovenments to site
paving will reduce the opportunity for chemcals to be transported fromthe soil to the groundwater.

Site-wi de groundwat er nodeling and a marine ecol ogical risk assessnment will be performed during the QU B RI.
The site-w de groundwater nodel will include groundwater under QU A and QU NSC, as well as QU B. The
site-w de marine ecol ogi cal risk assessment will include sedinments offshore of QU A and QU NSC, as well as
the rest of the marine sedinments. Any renedial measures found to be necessary at QU NSC as a result of the
QU B evaluation will be defined in the ROD for QU B.

<I M5 SRC 97047F>

Petrol eum contam nation at QU NSC wi ||l be addressed by the Navy under a Pacific Northwest regional program
The plans for the programw ||l be subject to review by Ecol ogy and the EPA. The status of the programfor QU
NSC wil| be summarized in the nonitoring programfor QU NSC

6.0 SUWARY OF SI TE CHARACTERI STI CS
6.1 SURFACE WATER HYDROLOGY

Because QU NSC is virtually flat, alnost wholly paved, and devoid of streans and wetl ands, surface water runs
into stormdrain inlets and di scharges via storndrain lines directly to Sinclair Inlet. Several of the
storndrain lines serving QU NSC al so receive limted inflows of surface runoff from areas adjacent to the
site. The average rate of surface water discharge from QU NSC during rainfall events has been projected at 1
to 2 cubic feet per second. Virtually no flooding potential or effect fromwave action exists at the site.
However, nmany storndrain inlets at the site appear to be at |east partially bl ocked by accumul at ed sedi nent
and debris, causing |ocalized ponding during rainfall events.

Ecol ogy rates Sinclair Inlet a Cass A (excellent) marine water body. The Inlet is used for rearing
mgratory fish, comercial fish harvesting, recreational fishing and boating, and water-contact recreation.

6.2 GEQLOGY AND HYDROGEQLOGY

Prior to the establishnment of the Brenerton Naval Conplex, the area occupi ed by QU NSC consisted entirely of
tidelands bordering Sinclair Inlet. The QU NSC area was devel oped by placing fill nmaterials on these

ti del ands between approxi mately 1900 and 1950, as the Bremerton Conpl ex expanded. Wile no specific records
describing the nature of the fill naterials apparently exist, it is believed that a considerable portion of
the fill consisted of native soils removed fromupland areas at the Brenerton Conpl ex and other soils or

sedi nents excavated during construction of drydocks at the Conplex. Qther fill naterials likely included

m scel | aneous solid wastes resulting fromthe devel opment and operation of an industrial shipyard conpl ex.
These wastes woul d |ikely have included construction debris and used grit from shipyard sandbl asti ng
operations. During the field investigations, fill materials were reported to contain both reworked materials
such as asphalt, concrete, wood, brick, coal, sandblast grit, netal scraps and shavi ngs, glass, plastic, and
pi pe fragnents, as well as sedinments, consisting of various conbinations of sand, gravel, silt, clay, and
shel|'s



A generalized geol ogi c colum through the subsurface at QU NSC, from youngest to ol dest material, includes

pavenent, undifferentiated fill, bay nmud, brown/gray sands and gravel, fine gray sands, gray clayey silt, and
atill unit believed to be the dover Park Formation Till. The thickness of the fill generally increases
toward Sinclair Inlet (Figure 6-1). A different undifferentiated till believed to be the Kitsap Formation is

present within the brown/gray sands in the inland areas but is absent near the shore. Figure 6-2 shows the
| ocation of several geol ogic cross-sections, and Figures 6-3 and 6-4 show cross-sections A-A" and B-B'.

The local groundwater flow regine at QU NSC i s dom nated by the punping necessary to operate Drydock 6

| ocated southeast of QU NSC. The drydock, which extends al nost 60 feet bel ow the ground surface, is kept
enpty throughout nost of the year. Groundwater fromthe surrounding area enters the drydock through a series
of weep hol es designed to equalize hydrostatic pressure behind the drydock walls. Goundwater that enters
the drydock, as well as saltwater seepage from Sinclair Inlet, is punped out of the drydock and di scharged to
the inlet under a National Pollutant D scharge Elinination System (NPDES) di scharge permt.

Pot enti onetric surface maps (Figures 6-5 and 6-6) devel oped during various tidal conditions illustrate the
hydr odynam cs of the |ocal groundwater systemat QU NSC. The constant punping of water out of Drydock 6
causes a zone of depression in the surrounding water table. The zone of depression extends beneath QU NSC
and is a nmajor influence on groundwater flow direction and velocity across nost of the site. G oundwater
beneath QU NSC noves al ong fl owpat hs perpendicular to the potentionmetric contours, resulting in a generally
easterly to southeasterly flow across the site toward the northern face of Drydock 6. The drydock al so tends
to pull salt water fromSinclair Inlet into QU NSC and ot her portions of the Brenerton Conpl ex adjacent

to the drydock. However, movenent of water between Sinclair Inlet and QU NSCis restricted by the presence
of the concrete quay wall along the waterfront, and it is believed that the volume of water noving fromthe
inlet across the site to the drydock may be snall relative to fresh groundwater flow and salt water noving
directly into the drydock through the other three walls and floor. G oundwater nodeling perfornmed by the
U S. Ceological Survey indicates that the presence of the quay wall may limt water exchange between the
inlet and the site to only a few percent of that which would occur if the quay wall were not present. Tida
fluctuations in Sinclair Inlet tend to have only a conparatively mnor effect on groundwater |evels beneath
QU NSC.

<I M5 SRC 97047G
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6.3 NATURE AND EXTENT OF CONTAM NATI ON

The remedi al investigation for QU NSC i ncl uded sanpling and anal ysis of soil, groundwater, stormndrain water,
and stormdrain sediments fromthe site. Figure 6-7 depicts the |ocations sanpled at QU NSC

The laboratory results reported here typically include anal yses perforned on sanples collected during the
pre-Rl site inspection (SI) of 1990-91, as well as both Phase | (1993) and Phase Il (1994) of the R.

The degree of contam nation was assessed by conparing anal ytical data to State of Washi ngton Mddel Toxics,
Control Act (MICA) screening levels, water quality criteria, and, for inorganics, |ocal PSNS-area background
concentrations. Tables sunmarizing the investigation findings in this section typically show conparisons to
the | owest of several screening |evels available for each chenmical. QU NSC neets the MICA definition of an
industrial site (MICA 173-340-745): it is officially designated for industrial use, has a history of
industrial use, is surrounded by industrial area, and is expected to remain in industrial use for the
foreseeabl e future.

Ecol ogy has devel oped several groups of MICA screening |evels, designated Methods A, B, and C, based on human
health risk considerations. The Method A values are derived fromfederal Safe Drinking Water Act standards,
water quality criteria, and risk assessnent cal cul ations. The Method B val ues are the result of risk
assessnent cal cul ati ons based on highly conservative assunptions, for exanple involving a residential |and
use scenario, an increased cancer risk of 1 in 1,000,000, and a Hazard Index of 1. Method B typically
includes the | owest nunerical standards of the three nethods. Method C val ues theoretically represent |ess
conservative standards than Method A or B, but additional conditions nust be satisfied to use Method C
values. For both Methods A and C a second set of soil standards applicable to industrial sites exist. The
basis for the specific standard used for screening (i.e., residential versus industrial) is noted where
appropriate in the summary tables included in this section

For inorganic anal yses in soil and groundwater, results were also conpared to |ocal background
val ues--statistically derived val ues representi ng expected naturally occurring concentrations. These



background concentrati ons were based on sanples collected in the upland portion of the Conplex, where there
is little chance of contami nation having occurred. For water nedia, conparisons were also nade to state and
federal water quality criteria.

<| M5 SRC 97047M>
6.3.1 Soil

Anal ytical results fromsanples collected fromsoil subsequently renoved during the DRMO soil renoval action
are generally not included in the follow ng presentations. However, results fromsanples collected fromsoils
left in place at DRMO are included in these discussions.

A total of 318 soil sanples were collected from66 soil borings at depths ranging fromthe ground surface to
the bottom of the sea | evel aquifer. Soil sanples were collected and anal yzed for the EPA target conpound
list (TCL) organic analytes, including volatile organic compounds (VOCs), semvolatile organic conmpounds
(SVQCs), pesticides, and PCBs; for the target analyte list (TAL) inorganics (netals); and for petrol eum
hydr ocar bons using State of Washington total petrol eum hydrocarbon (WIPH) nethods.

The results were screened agai nst the | owest of the MICA Method B or C values for soil; if no Method B or C
val ues were avail able Method A val ues were used.

The majority of the unconsolidated materials encountered at QU NSC consist of fill materials, including both
engi neered backfill such as sand, gravel, and soil, and m scel | aneous industrial waste. Sanples were
collected fromboth the fill and underlying native soil.

Vol atil e Organi ¢ Conpounds

Fifty soil sanples collected at various depths from 11l soil borings/monitoring wells were anal yzed for 34 TCL
VOCs. Thirteen VOCs were detected in soils at QU NSC (Tabl e 6-1); however, none were detected above
screeni ng | evel s.

Sem vol atil e Organi ¢ Conpounds

One hundred seventy-seven soil sanples collected from38 soil borings/nmonitoring wells were anal yzed for 43
SVQCs. Table 6-2 sunmarizes the SVOCs detected at QU NSC, the frequency of detection, the m ni mum and

maxi mum concentrations reported, the screening level, and the nunber of sanples that exceeded the nost
stringent screening level. Thirty-one SVOCs were detected in soil at QU NSC. Concentrations of seven SVQOCs
exceeded the screening | evels: benzo(a)anthracene, benzo(a)pyrene, benzo(b)fl uoranthene,

benzo(k) fl uorant hene, di benz(a, h)anthracene, chrysene, and indeno(1, 2, 3-cd)pyrene. Al seven of these
conpounds are classified as carcinogenic polycyclic aromati c hydrocarbons (cPAHs). Exceedances of screening
level s by these SVOCs were wi despread at QU NSC. However, nost of the highest concentrations were found in
the southwest part of the site bounded by South Avenue and Wcoff Way at depths of 5 feet or nore.

Pesti ci des/ Arocl ors (PCBs)

As shown in Table 6-3, 15 chlorinated pesticides were detected in 74 soil sanples and 2 PCB congeners were
detected in 176 soil sanples at QU NSC. No pestici des exceeded screening |l evels, but both PCBs did. The PCB
exceedances were found in shall ow sanples collected just north and south of DRMO and i n subsurface soils |left
in place at DRMO after the soil renoval.

Total Petrol eum Hydr ocar bons

Table 6.4 summari zes results for analysis of total petrol eum hydrocarbons (TPH) in 36 soil sanples. Four
fractions of TPH were detected in subsurface soils at QU NSC. TPH as nmotor oil (TPH notor oil), TPH as

gasol i ne (TPH gasoline), TPH as diesel (TPH diesel), and TPH (total). Exceedances of screening |levels
occurred for all four TPH fractions. TPH exceedances of screening |evels were distributed throughout

QU NSC. Many of the highest observed concentrations were found adjacent to Building 467, in the
rights-of-way of South Avenue, WStreet, Wcoff Way, and X Street, and in the vicinity of Building 588 in the
sout hwest corner of the site.

I norgani ¢ Cheni cal s

Twenty-three inorgani c anal ytes were detected in 174 surface and subsurface soil sanmples at QU NSC. Thirteen
i norgani cs exceeded the screening |l evels at |east once. Table 6-5 summarizes all detected inorganics, the
frequency of detection, the minimum and maxi mrum concentrations reported, the screening |evels, and the nunber
of sanples that exceeded the screening levels. The inorganic analytes alum num calcium magnesium
potassium iron, and sodiumare not associated with toxicity to humans under nornal circunstances. Mst of



these chemcals are essential hunman nutrients, and all are either nontoxic or toxic only at very high
concentrations. No screening |levels are established for these inorganics. Five other inorganic anal ytes
exceeded screening levels. Although these exceedances were distributed throughout QU NSC, nany of the

hi ghest concentrations were found in three areas: DRMO and the adjacent portion of X Street, WStreet south
of South Avenue, and the extreme sout hwest corner of the site, near Buildings 588 and 210A

6. 3.2 G oundwat er

The results of |aboratory anal yses of groundwater sanples were screened agai nst MICA B surface water val ues,
the National Toxics Rule for consunption of organisns, and state and federal water quality criteria. Surface
wat er standards rather than drinking water standards were used because groundwater at QU NSC is not potable
due to the influence of seawater.

Vol atil e Organi ¢ Conpounds

O the 19 volatile organic conpounds detected in the 49 groundwater sanples analyzed from31l wells (Table
6-6), only trichloroethene (TCE) exceeded screening |evels.
Sem vol atil e Organi ¢ Conpounds

O the 19 semvolatile organi c conpounds detected in 36 groundwater sanples (Table 6-7), six were detected at
concentrations exceeding screening levels. Mst of the exceedances invol ved bis(2-ethyl hexyl)phthal ate, a
common | aboratory contanminant. Al of the other exceedances occurred at a single |ocation at DRVO

Pesti ci des/ Arocl ors (PCBs)

N net een groundwater sanples were anal yzed for pesticides; 44 sanples were anal yzed for Aroclors. Results
are summari zed in Table 6-8. El even pesticides exceeded the screening levels. The PCB Aroclor 1260 was
detected twi ce in groundwater above the screening level. Mst of the pesticide exceedances and both of the
PCB exceedances occurred at location 352 in the north central part of the site or in one of several |ocations
at the south end of WStreet.

Total Petrol eum Hydrocarbons (TPR)

Thirty-four groundwater sanples were anal yzed for at |east one of the TPH fractions. Except for TPH gasoline,
screening |l evels were exceeded in multiple sanples, as summarized in Table 6-9. Conparatively isolated
exceedances were found in the extrene northeast corner of QU NSC, just south of DRMD, and adjacent to

Bui | di ng 588. Exceedances at two wells each were found at the north end of X Street and at the south end of
WStreet. |In addition to |aboratory evidence of TPH di ssolved in groundwater, TPH was observed floating atop
the groundwater at two locations at the south end of WStreet and at a third | ocation near Building 588.

I norgani ¢ Chenmical s

Di ssol ved i norgani c anal ytes detected in 44 groundwater sanples from QU NSC are listed in Table 6-10. Seven
i norgani c anal ytes (arsenic, cadm um copper, nickel, silver, thallium and zinc) were detected above the
nost conservative screening val ue.

Tabl e 6-11 shows concentrations of total inorganic chemcals detected in groundwater during R Phase I1.
Five total inorganic analytes were detected above screening |evels.

Exceedances of screening levels for inorganics are conparatively uniformy distributed across QU NSC. No
pattern is evident in the distribution of total inorganics exceedances. However, the dissol ved inorganics
exceedances are confined to the south half of the site.
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Table 6-2

Sem vol atil e Organi ¢ Conmpounds Detected in Soi
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Tabl e 6-3
Pesti ci des/ Arocl or Conpounds Detected in Soil

Nurber  of
Range of Sanpl es
Concentrations  Screening Level a  Exceeding
Nunber of Nunber of M ni mum Maxi mum and Source Scr eeni ng
Cheni cal s Sanpl es Detections (mg/kg) (mo/kg) (my/ kg) Level s
al pha- BHC 74 1 0. 00099 0. 00099 0. 159- MICA B 0
al pha- Chl or dane 74 5 0. 00044 0.014 0.769- MICA B 0
Aroclor 1254 176 6 0.13 1. 615 0.13-MICA B 6
Arocl or 1260 176 18 0. 008 3. 165 0.13-MICA B 7
4,4' - DDD 74 9 0.00038 0.023 4.17-MICA B 0
4, 4' - DDE 74 6 0. 00029 0.0016 2.94-MICA B 0
4, 4" - DDT 74 9 0. 00035 0.0093 2.94-MICA B 0
del t a- BHC 74 1 0.00017 0.00017 72.9-MICA C 0
I nd.
Dieldrin 74 4 0. 00032 0. 00089 0. 0625- MTCA B 0
Endosul fan | 74 1 0. 00047 0.00047 - -
Endosul fan 11 74 2 0.00062 0.0012 - -
Endosul fan sul fate 74 9 0. 00033 0.0023 - -
Endrin 74 1 0. 00032 0. 00032 24 0
Endrin ket one 74 10 0. 00042 0.047 - -
gamma- Chl or dane 74 6 0.00021 0.0031 0. 769- MTCA B 0
Hept achl or epoxi de 74 9 0. 00026 0.003 0.11-MICA B 0
Met hoxychl or 74 2 0. 00066 0.00079 400- MTCA B 0
PCB (total) 176 20 0. 008 3. 665 0.13-MICA B 8

a The | owest of MICA Method B, C, or C Industrial screening levels (or MICA Aif no B or C Level
exi sts).

Not es:

Tabl e does not include results for sanples collected fromsoil subsequently renmoved during DRMO soi l
renoval .

PCB Pol ychl ori nated bi phenyls

- No MTICA screening val ues have been establ i shed.

Tabl e 64
Total Petrol eum Hydrocarbons Detected in Soil

Nurber of

Scr eeni ng Sanpl es
Range of Concentrations Level and Exceedi ng
Number of Nunmber of M ni mum Maxi mum Sour ce Scr eeni ng

Chemi cal Sanpl es Detections (ngy/kg) (my/ kg) (my/ kg) Level s
TPH 23 17 32.5 20,400 200 - MICA A 14
TPH Di esel 36 32 14 41,000 200 - MICA A 10
TPH Gasol i ne 10 3 90 320 100 - MICA A 2
TPH Mot or oil 29 23 29.4 12,000 200 - MICA A 15

Not e:
TPH Total petrol eum hydrocarbons.



Tabl e 6-5
I norgani ¢ Chemcals Detected in Soil

Number of

Scr eeni ng Sanpl es
Range of Concentrations Level a Exceedi ng
Nunber of Nunber of M ni num Maxi mum and Source  Screening

Chemi cal Sanpl es Dect ecti ons (my/ kg) (my/ kg) (my/ kg) Level b

Al um num 174 174 5,120 37, 600 - -
Ant i nony 161 23 0.41 853 - -
Arseni c 174 164 0.3 31.6 1.67-MICA B 64
Bari um 174 168 6.7 2,070 5, 600- MTCA B 0
Beryl l'i um 174 73 0. 17 1.2 0.233- MICA B 67
Cadmi um 174 58 0.16 26.6 80- MICA B 0
Cal ci um 174 174 1,770 47, 700 - -
Chr om um 174 174 2 148 80, 000- MTCA B 0
Cobal t 174 172 2.2 34 - -
Copper 163 149 1.8 11, 700 2,960- MTCA B 2
Iron 174 174 7,700 49, 300 - -
Lead 174 168 0. 48 18, 400 250- MTCA A 37
Res.

Magnesi um 174 174 3,030 16, 200 - -
Manganese 174 174 111 606 11, 200- MTCA B 0
Mercury 172 70 0. 08 35.6 24-MICA B 2
N ckel 174 174 11.9 461 1, 600- MTCA B ¢ 0
Pot assi um 174 126 96 1, 940 - -
Sel eni um 174 3 0.23 0. 87 400- MTCA B 0
Silver 174 15 0.28 5.4 400- MTCA B 0
Sodi um 174 152 144 9, 080 - -
Thal i um 174 22 0.2 3.9 5.6-MICA B ¢ 0
Vanadi um 174 171 16. 7 172 560- MTCA B 0
Zinc 174 174 18. 3 6,960 24, 000- MICA B 0

a The | owest of MICA Method B, C, or C lndustrial (or MTCA Aif no B or Clevel exists).

b Only those sanpl es that exceeded concentrations found in undisturbed shipyard soil were conpared to
screening |evel.

¢ MICA screening levels are for soluble salts of nickel and thallium

Not es:
Tabl e does not include results for sanples collected fromsoil subsequently renoved during DRMO soil renoval .
- No MICA screening |evels established



Tabl e 6-6
Vol atil e Organi ¢ Conpounds Detected in G oundwat er

Nunber of
Screeni ng Sanpl es
Range of Concentrations Level a Exceedi ng
Number of  Number of M ni mum Maxi mum and Source  Screening

Chemi cal Sanpl es Det ecti ons (lg/L) (lg/L) (lg/L) Level
Acet one 14 3 5 20 -
Benzene 49 2 0.5 1 43 - MICA B 0
Br onodi chl or onet hane 49 1 1 1 22 - US NTR 0
2- But anone 6 2 11 26 - -
Car bon di sul fide 49 7 0.3 17 - -
Chl orof orm 49 1 23 23 283 - MICA B 0
ci s-1, 2-D chl or oet hene 45 18 0.3 32 - -
D br onochl or onet hane 49 1 0.9 0.9 20.6 - MICA B 0
1, 2-Di chl or obenzene 45 1 0.5 0.5 4,200 - MICA B 0
1, 1- D chl or oet hane 49 8 0.6 4 - -
1, 2- Di chl or oet hane 49 2 2 2 59.4 - MICA B 0
1, 2- Di cbl or oet hene 4 3 1 10 32,800 - MICA B 0
Et hyl benzene 49 2 0.2 1 6,910 - MICA B 0
Tet rachl or oet hene 49 1 0.3 0.3 4.15 - MICA B 0
Tol uene 49 23 0.6 9 48.500 - MICA B 0
trans-1, 2- D chl or oet hene 45 5 0.4 5 32,800 - MICA B 0
Tri chl or oet hene 49 20 0.4 58 55.6 - MICA B 1
1,1, 1-Trichl or oet hane 49 1 0.6 0.6 417,000 - MICA B 0
Xyl enes 49 4 1 10 - -

a The lowest value included in the MICA Method B surface water screening |evels, the WAC 173-201A nari ne
chronic leveLs ("WA WX'), the federal marine chronic levels ("US WX'), and the National Toxics Rule for
consunption of organisns ("US NTR').

Not e:
- No screening | evel established



Table 6-7
Sem vol atil e Organi ¢ Conpounds
Det ected i n G oundwat er

Nunber of
Scr eeni ng Sanpl es
Range of Concentrations Level a Exceedi ng
Nunber of Number of M ni mum Maxi mum and Source Scr eeni ng
Chemi cal Sanpl es Det ecti ons (lg/L) (lg/L) (lg/L) Level

Acenapht hene 35 3 1 1 643 - MICA B 0
Benzo( a) ant hr acene 35 1 2 2 0.0296 - MICA B 1
Benzo(a) pyrene 35 1 1 1 0.0296 - MICA B 1
Benzo(b) f | uor ant hene 35 1 2 2 0.0296 - MICA B 1
Benzo(k) fl uor ant bene 35 1 2 2 0.0296 - MICA B 1
Bi s(2- et hyl bexyl ) pht hal at e 36 20 1 80 3.56 - MTCAB 14
But yl benzyl phtl al ate 36 1 5 5 1,250 - MICA B 0
Car bazol e 18 1 1 1 - -

Chrysene 35 2 1 2 0.0296 - MICA B 2
2, 4- D net hyl phenol 35 1 2 2 553 - MICA B 0
FI uor ant hene 35 4 1 7 90.2 - MICA B 0
Fl uor ene 35 2 1 1 3,460 - MICA B 0
2- Met hyl napht hal ene 35 1 2 2 - -
2- Met hyl phenol 35 1 1 1 - -

4- Met hyl phenol 35 1 3 - - -

Napht hal ene 35 5 1 11 9,880 - MICA B 0
Phenant hr ene 35 4 0.9 3 - -
Phenol 35 3 0.5 14 1,110,000 - MICA B 0
Pyrene 36 5 1 4 2,590 - MICA B 0

a The lowest value included in the MICA Method B surface water screening |evels, the WAC 173-201A nari ne
chronic levels (*WA WX'), the federal marine chronic levels ("US WX'), and the National Toxics Rule for
consunption of organisns ("US NTR').

Not e:
- No screening | evel established



Tabl e 6-8
Pesti ci des/ Arocl or Conpounds Detected in G oundwat er

Nurber of
Scr eeni ng Sanpl es

Range of Concentrations Level a Exceedi ng

Nunber of Number of M ni num Maxi mum and Source Screeni ng
Chemi cal Sanpl es Detections (lg/L) (lg/L) (lg/ /L) Level
Aldrin 19 1 0.029 0. 029 0. 0000816 - MICA B 1
al pha- BHC 19 3 0.0047 0. 009 0.00791 - MICA B 2
al pha- Chl or dane 19 3 0.0017 0. 0039 0. 000354 - MICA B 3
Arocl or 1260 44 2 0.27 1.1 0. 000027 - MICA B 2
4,4' - DDD 19 1 0.051 0. 051 0. 000504 - MICA B 1
4, 4' - DDE 19 1 0.035 0. 035 0. 000356 - MICA B 1
4, 4" - DDT 19 3 0.0017 0. 0096 0. 000356 - MICA B 3
Endrin 19 1 0.0034 0. 0034 0.0023 - US WC 1
gamma- BHC (Li ndane) 19 2 0.0019 0. 054 0.0384 - MICA B 1
ganmma- Chl or dane 19 3 0.0023 0. 0033 0. 000354 - MICA B 3
Hept achl or 19 1 0.0012 0.0012 0.000129 - MICA B 1
Hept achl or epoxi de 19 1 0.0027 0. 0027 0. 0000636 - MICA B 1

a The lowest value included in the MICA Method B surface water screening |evels, the WAC 173-201A nari ne

chronic levels ("WA WX'), the federal marine chronic levels ("US WXC'), and the National Toxics Rule for
consunption of organisns ("US NTR').

Tabl e 6-9
Total Petrol eum Hydrocarbons Detected in G oundwat er

Nurber of

Scr eeni ng Sanpl es
Range of Concentrations Level and Exceeding
Nunber of Number of M ni mum Maxi mum Source  Screening

Cheni cal Sanpl es Detections (1g/L) (1g/L) (1g/L) Level

TPH Di esel 34 13 120 1, 300 1,000 - MICA A 2
TPH Motor Q| 13 12 330 4,000 1,000 - MICA A 7
TPH Gasol i ne 21 8 0.5 100 1,000 - MICA A 0
TPH 21 10 300 7,100 1,000 - MICA A 3



6.3.3 Storndrain Sedi nent

Sanpl es of storndrain (catch basin) sedinment fromfour |ocations were analyzed during R Phase | for SVCCs,

PCBs, pesticides, TPH, and inorganics. The results were screened agai nst MICA values for soil and the state
Sedi nent Managenent Standards applicable to terrestrial sediments. Al though two of the sanpl ed catch basins
were subsequently cl eaned during the DRMO soil renoval, all data were included in the screening process.

N ne SVQCs (Table 6-12), no pesticides, 2 PCBs (Table 6-13), 2 TPH fractions (Table 6-14), and 10 inorganic

anal ytes (Tabl e 6-15) exceeded the screening |evels.

6.3.4 Storndrain Water

Sanpl es of storndrain water from 10 | ocati ons were anal yzed during R Phase | for SVOCs, PCBs, pesticides,
TPH, and total and dissolved inorganics. The results were screened agai nst MICA Met hod B val ues, the

Nati onal Toxics Rule for ingestion of organisns, and state and federal water quality criteria. Al though two
sanpl ed catch basins were subsequently cl eaned during the DRMO soil renoval, all data were included in the
screeni ng process. Al contained detectable concentrati ons of SVOCs (Table 6-16). Seven SVOCs were found at
concentrations exceeding screening levels. TPH was detected at all locations (Table 6-17). Five inorganic
anal ytes exceeded screening levels in both dissolved and total fractions (Tables 6-18 and 6-19)--arsenic,
copper, lead, nickel, and zinc. Two additional anal ytes exceeded screening values in the total fraction
(Tabl e 6-19)--cadm um and nercury (no dissolved nmercury was detected).



Tabl e 6-10
Di ssol ved I norganic Chemcals Detected in G oundwater

Nurber of
Screeni ng Sanpl es
Range of Concentrations Level a Exceedi ng
Nurmber of  Number of M ni mum Maxi mum and Source Scr eeni ng
Cheni cal Sanpl es Det ecti ons (lg/L) (lg/L) (lg/L) Level b
Al um num 49 10 25.2 274 - -
Ant i nony 49 13 2.1 9.2 4,300 - US NTR 0
Arseni c 49 22 1.7 12. 4 0.0982 - MICA B 3
Bari um 49 36 6.2 1, 760 - -
Cadmi um 49 5 1.2 8.8 8 - WA WX 1
Cal ci um 49 49 1, 010 457, 000 - -
Chr om um 49 18 0. 88 40.1 162,000 - MICA B 0
Cobal t 49 11 0. 52 5.3 -
Copper 49 22 1 119 2.5 - WA WXC 16
Iron 49 22 57.8 16, 800 - -
Lead 49 5 1.1 2.9 5.8 - WA WC 0
Magnesi um 49 49 708 1, 060, 000 - -
Manganese 49 40 2.3 9, 440 - -
N ckel 49 23 2.2 268 7.9 - WA WXC 19
Pot assi um 49 48 396 963, 000 -
Sil ver 49 5 0.5 60. 7 1.2 - WA WC 3
Sodi um 49 48 6,190 9,540, 000 - -
Thal | i um 49 4 3.2 3.9 1.56 - MICA B 4
Vanadi um 49 16 0.41 21.2 - -
Zinc 49 15 8.4 79.8 76.6 - WA WQC 1

a The lowest value included in the MICA Method B surface water screening |evels, the WAC 173-201A nari ne
chronic levels ("WA WX'), the federal marine chronic levels ("US WX'), and the National Toxics Rule for
consunption of organisns ("US NTR').

b Only those sanples that exceeded concentrations found in undisturbed shipyard | ocations were conpared to

screening | evel.

Not es:
- No screening |l evel established



Tabl e 6-11
Total Inorganic Chenmicals Detected in G oundwater

Number of
Scr eeni ng Sanpl es

Range of Concentrations Level a Exceedi ng

Nunber of Number of M ni mum Maxi mum and Source Screeni ng

Chenmi cal Sanpl es Det ecti ons (1g/L) (1g/L) (1g/L) Level b

Al um num 49 31 213 238, 000 - -
Ant i mony 49 4 1 18.1 4,300 - US NTR 0
Arseni c 49 27 1.5 73.9 0.0982 - MICA B 1
Bari um 49 42 4.4 1, 520 - -
Beryl l'i um 49 3 2 6.5 0.0793 - MICA B 0
Cadm um 49 12 0.52 15 8 - WVAWX O
Cal ci um 49 49 2,020 385, 000 - -
Chr om um 49 34 1.2 426 162,000 - MICA B 0
Cobal t 49 20 1 298 - -
Copper 49 32 1.2 668 2.5 - WA WX 3
Iron 49 44 7.9 290, 000 - -
Lead 49 25 2.2 2, 800 5.8 WVA WC 1

Magnesi um 49 49 1,490 1, 030, 000 - -
Manganese 49 47 2.6 25, 300 - -
Mer cury 49 15 0.21 32.2 0.025 - WA WC 0
N ckel 49 38 1.9 1, 260 7.9 - WA WX 0
Pot assi um 49 47 1, 270 577, 000 - -
Silver 49 4 2 51.1 1.2 - WVA WX 1
Sodi um 49 49 6, 040 9, 920, 000 - -
Thal I i um 49 4 3 4.2 1.56 - MICAB 3
Vanadi um 49 32 1.1 757 - -
Zinc 49 35 1.5 8,440 76.6 - WA WXC 0

a The lowest value included in the MICA Method B surface water Screening |evels, the WAC 173-201A nari ne
chronic levels ("WA WX'), the federal marine chronic levels ("US WX'), and the National Toxics Rule for
consunption of organisns ("US NTR').

b Because of high sanple turbidities during the SI and Rl Phase I, only Rl Phase Il data used in conparison.
Only those sanpl es that exceeded concentrations found in undisturbed shipyard | ocations were conpared to

screening | evel.

Not e:
- No screening |l evel established



Table 6-12
Sem vol atil e Organi ¢ Conpounds
Detected in Catch Basin Sedinents

Nurber of

Scr eeni ng Sanpl es

Range of Concentrations Level a Exceedi ng

Nunber of Number of M ni num Maxi num  and Source  Screening

Cheni cal Sanpl es Det ecti ons (my/ kg) (my/ kg) (my/ kg) Level

Acenapht hene 4 2 0.21 0.23 16 - SMB 0
Ant hr acene 4 3 0.24 0. 37 220 - SMB 0
Benzo( a) ant hr acene 4 3 0.94 2.1 0.137 - MICA B 3
Benzo(a) pyr ene 4 3 0.58 1.1 0.137 - MICA B 3
Benzo(b) f | uor ant hene 4 3 1.5 2.3 0.137 - MICA B 3
Benzo(k) f | uorant hene 4 3 0.75 1.2 0.137 - MICA B 3
Bi s(2- et hyl hexyl ) phal at e 4 4 11 38 47 - SNB 0
But yl benzyl pht hal at e 4 4 1.6 130 4.9 - SMS 3
Car bazol e 4 1 0. 24 0. 24 50 - MICA B 0
Chrysene 4 3 1.2 2.2 0.137 - MTICA B 3
Di - a- butyl pht hal ate 4 2 0.35 2 220 - SMB 0
D - n-octyl pht hal ate 4 4 1.8 7.3 58 - SMB 0
2, 4- Di net hyl phenol 4 1 12 12 0.029 - SMs 1
Fl uor ant hene 4 3 1.9 4.1 160 - SMB 0
Fl uor ene 4 2 0.3 0.31 23 - SMb 0
I ndeno( 1, 2, 3-cd) pyrene 4 1 0. 37 0.37 0.137 - MICA B 1
2- Met hyl napht hal ene 4 2 0.23 0.24 38 - SMs 0
Napht hal ene 4 2 0.22 0.24 99 - SMB 0
Penant hr ene 4 3 1.4 2 100 - SM5 0
Phenol 4 3 0. 46 2 0.42 - SMB 3
Pyrene 4 3 1.8 4.2 1,000 - SMs 0

a The | owest of the values included in MICA Method B, Method C, and Method C Industrial and the
state Sedi ment Managerment Standards as applicable to terrestrial sediments ("SM5'). |If no val ues exi st
anmong t hese standards, MICA A val ues are used.



Tabl e 6-

13

Pesti ci des/ Arocl or Conpounds Detected in Catch Basin Sedinents

Nunber of

Screeni ng Sanpl es

Range of Concentrations Level a Exceedi ng

Nunber of Number of M ni mum Maxi mum and Source  Screening

Cheni cal Sanpl es Det ecti ons (mg/ kg) (mg/ kg) (mg/ kg) Level
Al drin 4 2 0. 0018 0. 002 0.0588 - MICA B 0
al pha- BHC 4 1 0. 00099 0.00099 0.159 - MICA B 0
al pha- Chl or dane 4 2 0. 013 0. 017 0.769 - MICA B 0
Arocl or 1254 4 1 0.42 0.42 0.13 - MICA B 1
Arocl or 1260 4 2 1 15 0.13 - MICA B 2
4,4' - DDD 4 3 0. 063 0.19 4.17 - MICA B 0
4, 4" - DDE 4 4 0. 015 0.15 2.94 - MICA B 0
4,4 -DDT 4 4 0. 0045 0. 056 2.94 - MICA B 0
Deldrin 4 1 0. 0046 0.0046 0.0625 - MICA B 0
Endosul fan | 4 1 0. 025 0. 025 480 - MICA B 0
Endosul fan 11 4 1 0. 0053 0. 0053 480 - MICA B 0
Endosul fan sul fate 4 3 0.016 0.033 - -
Endrin 4 1 0. 092 0. 092 24 - MICA B 0
Endrin ketone 4 1 0. 021 0. 021 - -
gama- Chl or dane 4 4 0. 0044 0. 023 0.769 - MICA B 0
Hept achl or epoxi de 4 1 0. 0075 0. 0075 0.11 - MICA B 0
a The | owest of the values included in MICA Method B, Method C, and Method C Industrial and the

state Sedi ment Managenent Standards as applicable to terrestrial If no val ues exi st

among these standards, MICA A val ues are used.

sedinents ("SMB').

Not e:

- No screening | evel established

Tabl e 6-14
Total Petrol eum Hydrocarbons Detected in Catch Basin Sedinments
Nurber of
Scr eeni ng Sanpl es
Range of Concentrations Level Exceedi ng
Nunber of Nunber of M ni num Maxi mum and Source  Screening
Chemi cal Sanpl es Det ecti ons (my/ kg) (my/ kg) (my/ kg) Level
TPH Di esel 4 4 940 4,100 200 - NTCA A 4
TPH Motor Q| 4 4 8, 900 41,000 200 - MICA A 4



Tabl e 6-15
I norgani ¢ Chemcals Detected in Catch Basin Sedinents

Nurber of

Screeni ng Sanpl es

Range of Concentrations Level a Exceedi ng

Nunber of Number of M ni mum Maxi mum and Source Screening

Chemi cal Sanpl es Det ecti ons (mo/ kg) (mo/ kg) (mg/ kg) Level

Al uni num 4 4 4,160 21, 000 - -
Ant i nony 4 1 170 170 - -
Arsenic 4 4 8.8 52.3 1.67 - MICA B 4
Bari um 4 4 142 2,310 5,600 - MICA B 0
Beryl i um 4 1 1.1 1.1 0.233 - MICA B 1
Cadmi um 4 3 8.9 145 5.1 - SMB 3
Cal ci um 4 4 9, 480 20, 800 - -
Chr om um 4 4 84 463 260 - SMB 1
Cobal t 4 4 9 62.3 - -
Copper 4 4 561 39, 400 390 - SMB 4
Iron 4 4 12, 200 129, 000 - -
Lead 4 4 260 4, 300 450 - SMs 3
Magnesi um 4 4 3,760 5,770 - -
Manganese 4 4 172 1,600 11,200 - MICA B 0
Mer cury 4 3 0.25 2.1 0.41 - SMB 1
N ckel 4 4 93.1 4,340 1,600 - MICAB b 2
Pot assi um 4 1 824 824 - -
Si | ver 4 1 49.2 49.2 6.1 - SMB 1
Sodi um 4 4 388 730 - -
Vanadi um 4 4 23 67 560 - MICA B 0
Zi nc 4 4 715 5, 680 410 - SMs 4

a The | owest of the values included in MICA Method B, Method C, and Method C Industrial and the

state Sedi ment Managerment Standards as applicable to terrestrial sediments ("SM5'). |If no val ues exi st
anong t hese standards, MICA A val ues are used.

b MICA B screening levels are for soluble salts of nickel.

Not e:
- No screening | evel established



Tabl e 6-16
Sem vol atil e Organi ¢ Conpounds
Detected in Storndrain Water

Nurber of
Screeni ng Sanpl es
Range of Concentrations Level a Exceedi ng
Nunber of Number of M ni mum Maxi mum and Source Screeni ng
Cheni cal Sanpl es Detections (lg/L) (lg/L) (lg/L) Level

Benzo( a) ant hr acene 10 1 6 6 0.0296 - MICA B 1
Benzo( a) pyr ene 10 1 5 5 0.0296 - MICA B 1
Benzo( b) f | uor ant hene 10 1 8 8 0.0296 - MICA B 1
Benzo(g, h, i) peryl ene 10 1 2 2 - -
Benzo( k) f | uor ant hene 10 1 8 8 0.0296 - MICA B 1
Bi s(2- et byl hexyl )phthal ate 10 10 1 33 3.56 - MICA B 8
But yl benzyl pht hal at e 10 3 1 9 1,250 - MICA B 0
Chrysene 10 2 1 8 0.0296 - MICA B 2
Di - n- butyl pht hal ate 10 2 3 5 2,910 - MICA B 0
Di - n-octyl pht hal ate 10 5 2 7 - -
Di et hyl phthl ate 10 1 1 1 28,400 - MICA B 0
2, 4- Di net hyl phenol 10 2 1 2 553 - MICA B 0
D net hyl pht hal at e 10 1 3 3 72,000 - MICA B 0
Fl uor ant hene 10 2 2 12 90.2 - MICA B 0
I ndeno( 1, 2, 3-cd) pyrene 10 1 2 2 0.0296 - MICA B 1
2- Met hyl napht hal ene 10 1 1 1 - -
Phenant hr ene 10 2 1 3 - -
Pyr ene 10 2 2 13 2,590 - MICA B 0

a The | owest value included in the MICA Method B surface water screening | evels, the WAC 173-201A nari ne
chronic levels ("WA WX'), the federal marine chronic levels ("US WXC'), and the National Toxics Rule for
consunption of organisms ("US NTR').

Not e:

There were no exceedances of WAC 173-201A or federal marine anbient water criteria for the protection of
fish, shellfish, and wildlife.

- No screening | evel established



Tabl e 6-17
Total Petrol eum Hydrocarbons Detected in Storndrain Water

Range of Concentrations Nunber of Sanples
Nunber of Number of M ni mum Maxi mum Exceedi ng
Chemi cal Sanpl es Det ecti ons (1g/L) (1g/L) Screeni ng Level
TPH Di esel 10 10 950 3, 000 -
TPH Mot or Q| 10 10 1, 200 15, 000 -
Note: - No screening | evel established
Tabl e 6-18
Di ssol ved I norgani c Chemicals Detected in Stormdrain Water
Nunber of
Scr eeni ng Sanpl es
Range of Concentrations Level a Exceedi ng
Number of  Nunber of M ni mum Maxi mum and Source  Screening
Chemi cal Sanpl es Det ecti ons (lg/L) (lg/L) (lg/L) Level
Al umi num 10 6 33.2 559 - -
Ant i nony 10 1 29.4 29.4 4,300 - US NTR 0
Arseni c 10 3 2.3 2.9 0.0982 - MICA B 3
Bari um 10 2 38.7 46 - -
Cadni um 10 6 0. 63 3.8 8 - WA WXC 0
Cal ci um 10 10 2,240 32,500 - -
Copper 10 9 18.6 338 2.5 - WA WX 9
Iron 10 10 160 465 - -
Lead 10 10 2 64.6 5.8 - WA WC 5
Magnesi um 10 10 311 7,410 - -
Manganese 10 10 17. 4 153 - -
N ckel 10 2 22.8 69.5 7.9 - WA WX 2
Pot assi um 10 3 886 4,810 - -
Sodi um 10 10 1,120 20, 500 - -
Zinc 10 10 43.3 628 76.6 - WA WC 7

a The lowest value included in the MICA Method B surface water screening levels, the WAC 173-201A
marine chronic levels ("WA WQC'), the federal narine chronic levels ("US WX'), and the National
Toxi cs Rule for consunption of organisnms ("US NTR').

Note: - No screening | evel established



Tabl e 6-19

Total Inorganic Chemicals Detected in Storndrain Water
Nunber of
Scr eeni ng Sanpl es
Range of Concentrations Level a Exceedi ng
Nunber of Number of M ni num Maxi mum and Source Screeni ng
Chem cal Sanpl es Det ecti ons (lg/L) (lg/L) (lg/L) Level

Al umi num 10 10 502 8, 280 - -
Ant i nony 10 3 7.4 45.8 4,300 - US NTR 0
Arsenic 10 9 2 9.8 0.0982 - MICA B 9
Bari um 10 9 21.1 157 - -
Cadm um 10 10 0.61 17 8 - WA WX 3
Cal ci um 10 10 3, 380 39, 700 - -
Chr om um 10 6 12.1 87.8 162,000 - MICA B 0
Cobal t 10 2 10 11. 4 - -
Copper 10 10 37.4 1, 160 2.5 - WA WX 10
Iron 10 10 859 15, 900 - -
Lead 10 10 19 503 5.8 - WA WXC 10
Magnesi um 10 10 491 9,130 - -
Manganese 10 10 31.4 222 - -
Mer cury 10 2 0.23 0.38 0.025 - WA WC 2
N ckel 10 9 20.8 150 7.9 - WA WC 9
Pot assi um 10 4 1, 160 4,790 - -
Sodi um 10 10 1,370 21, 400 - -
Vanadi um 10 2 12.3 27.4 - -
Zinc 10 10 110 825 76.6 - WA WQC 10

a The | owest value included in the MICA Method B surface water screening |evels,

marine chronic levels ("WA WXC'),

the federal nmarine chronic levels ("US WX'),

Toxi cs Rule for consunption of organisnms ("US NTR').

Not e:

- No screening | evel established

the WAC 173-201A
and the Nati onal



7.0 SUMWARY CF SITE R SKS
7.1 HUVAN HEALTH RI SK ASSESSMENT

The human health risk assessnment process is used to estimate the probabilities of adverse health effects from
hypot heti cal current and future exposures to chemcals of concern in the absence of renediation. The risk
assessnent is a nultistep process that involves data evaluation, chenmical toxicity assessment, and exposure
assessnent. The information gathered during each of these three steps is conbined to quantify noncancer and
cancer risks in a final step-risk characterization.

Dat a eval uation includes screening detected chem cals according to EPA guidelines to identify chem cals of
potential concern (COPCs) for further evaluation. Inorganic chem cals whose nmaxi num detected concentrations
are |l ess than the cal cul ated background concentrations are elimnated fromthe risk assessnment during this
screening process. Toxicity information for the COPCs identified during the screening process, obtained from
the EPA's Integrated Risk Infornation System (I RI'S) database, are used in perfornming a chenmical toxicity
assessnent. EPA default exposure paraneters, together with site-specific exposure assunptions, are then
applied in performng a detail ed exposure assessment, eval uating specific exposure settings and pat hways.

Noncancer risks are quantified by conparing the estimated intake dose resulting fromsite exposure to a
reference dose (RfFD), an EPA estimate of the acceptable daily intake of a chemical. Noncancer risk is
expressed in the formof a hazard index (H'). H values less than 1.0 are not considered a concern.

Cancer risks are expressed as an excess probability that an individual will develop cancer if exposed to a
chemcal over a lifetime. For exanple, a risk expressed as 1.0 x 10 -6 neans that 1 out of 1,000,000 exposed
peopl e may devel op cancer over a lifetinme of exposure to the specified chemcals at the site. The National
G| and Hazardous Substances Pol |l ution Contingency Plan (NCP) states that acceptable values for cancer risk
lie between 1 x 10 -4 and 1 x 10 -6. MICA requires that the maximumsite incremental cancer risk not exceed
1in 100,000. None of the current or expected site risks exceed that |evel.

Soils are the primary contam nated nediumat QU NSC to which humans are likely to be exposed. The site is

al rost conpl etely paved, so there is only limted potential for chemcals to becone airborne. G oundwater at
the site is not potable because of the influence of seawater. Materials within the stornmdrain systemare not
accessi bl e. Consequently the selection of COPCs for QU NSC focused primarily on soil sanples. The identified
COPCs are summarized in Table 7-1.

Table 7-1
Chem cal s of Potential Concern at QU NSC

I nor gani cs
Ant i nony Chr om um
Arsenic Copper
Bari um Lead
Beryl |ium Mer cury
Cadmi um Thal I'i um

Sem vol ati |l e Organi ¢ Conpounds

Benzo( a) ant hr acene Car bazol e
Benzo( a) pyr ene Chrysene
Benzo( b) f | uor ant hene Di benz(a, h) ant hracene
Benzo( k) f | uor ant hene I ndeno( 1, 2, 3-cd) pyrene

Chl ori nated Pesti ci des/ PCBs
Arocl or 1254 al pha- BHC a
Arocl or 1260 del ta-BHC a

Pet r ol eum Hydr ocar bons
TPH Di esel a TPH Motor QI a
TPH Gasoline a

a Listed as a COPC because no approved toxicity values are avail abl e.

Not e:
TPH Tot al petrol eum hydr ocar bons



For QU NSC four exposure scenarios were evaluated: a current utility worker, a future construction worker, a
future industrial worker, and a future resident. The first three represent the nost likely scenarios for
current and future exposure to site chenicals, since the shipyard is an essential Navy facility and is |ikely
to remain in industrial use indefinitely. The fourth scenario, representing the highly unlikely possibility
of future residential use of the site, is routinely included in the risk assessment process at the request of
the EPA

Cancer and noncancer risks were evaluated for each of the four scenarios for three significant pathways of
exposure: ingestion of soil, skin (dernmal) contact with soil, and inhalation of airborne soil particles.
Bot h average and reasonabl e nmaxi nrum exposure (RMVE) chem cal concentrations were evaluated. The RVE
concentration represents the highest concentration to which a person is likely to be exposed at the site

For this risk assessment the |ower of the 95th percentile upper confidence |level estimate of the mean or the
maxi mum det ect ed concentration was used for the RME val ue

EPA default exposure values were augnented with several site-specific assunptions based on interviews with
shi pyard personnel regarding typical site operations. Exanples include

. In calculating soil ingestion rate and exposure to airborne chenicals it was assumed that 30
percent of a utility worker's tinme is spent in direct contact with soil

. In cal cul ati ng exposure frequency, 50 percent of a shipyard utility worker's tinme was assumed
to be spent actually performng utility repairs.

. Twenty-five percent of the repairs perforned by a utility worker were assuned to be perforned
at QU NSC for the RVE case and 10 percent were assuned for the average case

. For the average industrial worker scenario an exposure duration of 10 years, the average
shipyard | ength of enpl oyment at one |ocation was assuned.

. For construction workers exposure durations of 6 months and 4 nonths were assumed for the RMVE
and average case, respectively.

Because the | aboratory nethods for total petrol eum hydrocarbons cover a broad range of chemcals rather than
single chemcals, the results of these analyses tend to have a conparatively high degree of uncertainty
associated with them Consequently the prinmary toxic chemcals potentially found in TPH m xtures, listed as
senivol atil e organi c conpounds in Table 7-1, were used in the risk assessment instead of TPH  Provisiona
toxicity values were also used to performlinited separate evaluations of the risks associated w th contact
with TPH fractions in soil for several of the scenarios to augment the formal risk assessnent. These

eval uations, summarized in the final QU NSC R report, denonstrated:

. Potenti al noncancer risks to current utility workers and future industrial workers fromdiese
are bel ow | evel s of concern.

. Potential cancer risks to future industrial workers from gasoline are bel ow | evel s of concern
. Potential cancer risks to future residents fromgasoline are bel ow | evel s of concern
. However, potential noncancer risks to future residents fromdiesel are a concern

Information essential in performng the risk assessnent process, typically identified and published by the
EPA is incomplete for |Iead. Consequently lead could not be included in the primary risk assessnent.
However, the RMVE concentration of lead in soil exceeds the MICA Method C Industrial standard; consequently
lead is believed to present a potential risk to present and future site workers. An evaluation of potentia
| ead uptake fromcontact with soil also denonstrated that soil lead | evels at QU NSC woul d constitute a
potential risk to children if the site were to be converted to residential use in the future.

The increnmental noncancer risks predicted for the four exposure scenarios using the three pathways and two
concentration alternatives, together with the total predicted noncancer risks, are sumarized in Table 7-2
The predicted cancer risks are summarized in Table 7-3

The overall conclusion of the baseline human health risk assessment is that both noncancer and cancer risks
to current utility workers and future construction workers are below | evel s of concern. However, when TPH is
taken into consideration, site soils do pose unacceptable risks to future residents at QU NSC. The effect of
| ead cannot be included in the risk calculations. However, lead levels in soil are believed to pose a

health risk to site workers and any future residents.



Table 7-2
Summary of Total Noncancer Risks for QU NSC

Der mal
I ngestion of |nhalation of Contact Wth Tota
Chemi cal s Al rborne Chemicals in  Noncarcinogenic
Case From Soi | Chenmi cal s Soi | Ri sk

RVE Case
Current Uility Worker a <0.01 <0.01 <0.01 <0.01
Future Construction 0. 046 <0.01 0.019 0. 06
Wr ker a
Future Industrial Wrker b 0. 05 <0.01 0. 08 0.1
Future Resident c 0.4 <0.01 0.1 0.5
Aver age Case
Current Uility Worker a <0.01 <0.01 <0.01 <0.01
Future Construction 0. 035 <0.01 <0. 01 0.04
Worker a
Future Industrial Wrker b 0.01 <0.01 0. 04 0. 05
Future Resident c 0. 08 <0.01 0.02 0.1

a R sks were cal cul ated using QU NSC-specific exposure paraneters
b R sks were cal cul ated using the EPA default exposure parameters for an industrial worker
¢ Risks were calculated using the EPA default exposure parameters for a resident.

7.2 ECOLOG CAL RI SK ASSESSMENT

7.2.1 Terrestrial Ecological R sks

Since QU NSC i s al nost conpletely paved and no vegetation exists at the site, no terrestrial ecological risk
assessnent was perfornmed. Because of the lack of terrestrial receptors, ecological risk at the siteis
i nsigni ficant.

7.2.2 Mari ne Ecol ogi cal R sks

Potential ecological risks to marine biota due to chemcals at the entire Brenerton Conpl ex including QU NSC

are being assessed as part of the RI/FS currently being perforned for QU B. Infornation regarding the narine
envi ronnent adjacent to QU NSC col l ected during the site inspection is reported in a hydrogeol ogi cal and

bi ol ogi cal investigation report. Prelimnary results and findings fromthe Phase | marine investigations for
QU B are included in the QU B Phase | Technical Menorandum The results of the QU B marine investigation may

indicate the need to evaluate the groundwater-to-Inlet pathway throughout the Naval Conpl ex.



Table 7-3
Sunmmary of Total Cancer Risks for QU NSC

Der mal
I ngestion of |nhalation of Contact Wth Tota
Cheni cal s Ai r bor ne Chem cal in Car ci nogeni ¢ Primary
Case From Soi | Chem cal s Soi | Ri sk Causes of Risk

RVE Case
Current Uility 2. 6E-07 1. 8E-09 4, 7E- 07 7E- 07 As, PCBs
Wor ker a
Future Construction 1. 5E-07 7.7E-10 6. 2E- 08 2E- 07 As, PAHs
Wor ker a
Future Industrial 7. 7TE- 06 2. 3E-08 3. 1E- 06 1E- 05 As, PAHs
Worker b
Future Resident c 6. 9E- 05 3. 8E-08 1. 6E- 05 9E- 05 As, FAHs
Aver age Case
Current Uility 2. 6E-08 1. 2E-10 3E-08 6E- 08 As, PCBs, PAHs
Wr ker a
Future Construction 6. 03E- 08 2.4E-10 1. 7E-08 8. 08E- 08 As, PAHs
Wor ker a
Future Industrial b 2. 1E- 06 8E-09 5. 7E- 07 3E-06 As, PAHs
Wor ker
Future Resident c 4. 2E- 06 7.7E-09 7.9E-07 5E- 06 As, PAHs

a Risks were cal cul ated using QU NSC specific exposure paraneters
b R sks were cal cul ated using the EPA default exposure paraneters for an industrial worker
¢ Risks were calculated using the EPA default exposure paraneters for a resident.

Not es:
As Arsenic
PAH Pol ycyclic aromati c hydrocarbon

PCB Pol ychl ori nat ed bi phenyl

7.3 UNCERTAI NTY ANALYSI S

The uncertainty analysis for the QU NSC baseline risk assessnent sumari zes the assunptions and linmtations
inherent in each step of the risk assessnent process and their effects on the overall risks calculated for
the site.

7.3.1 Data Eval uation

Laboratory results fromsite sanples were conpared with results of analysis of sanple blanks in order to
exclude chemcals fromthe risk assessment that were nost likely artifacts of the sanpling or analytica
processes. This procedure may have resulted in inclusion of sone artifacts and exclusion of sone chemicals
actual ly present on site.

Choi ces made regardi ng the use of qualified data in the risk assessnment, such as elimnating rejected data or
including estinated data, may have resulted in underestimation or overestimation of risks.

Moder ate uncertainty was introduced into the risk assessnent process because the |aboratory detection linits
for a few chemcals were higher than the RBSCs used for making screening conparisons. Al though detection
limts exceeded RBSCs for several inorganics, two Aroclors, and several organi c conpounds, only in the case
of several polycyclic aromatic hydrocarbons was significant uncertainty introduced.

The excl usi on of compounds that could not be explicitly identified by the |aboratories ("tentatively
identified conpounds") could have caused an underestimation of risks.

Chemi cals that were infrequently detected may be artifacts in the data caused by sanpl e contam nation, |ab
errors, or other problens, rather than site-related chem cals. Inclusion of infrequently detected anal ytes as
COPCs may have led to an overestimation of risk

7.3.2 Toxicity Assessnent

Several uncertainties associated with the toxicity assessment are described in the final R report. Severa
of the nost inportant of these are summarized bel ow.



Various degrees of uncertainty are associated with the classification of chem cals as hunman carci nogens. The
| east uncertainty is associated with chenicals known to cause cancer in humans and the greatest uncertainty
is associated with chemicals where there is no evidence of human carcinogenicity and only linmted evidence of
carcinogenicity in animals.

The assunption that carcinogenic response is linear with respect to dose and that there is no threshold val ue
for inducing cancer introduces several uncertainties. Current theories suggest that carcinogens may act by
several different nmechani sns, which could result in nore than one type of dose-response curve. However, data
are inadequate to support nore detail ed assunptions regardi ng dose response.

A large range in the uncertainty factor is involved in deriving specific reference dose values for use in
eval uating the noncancer risk of individual chemcals. This indicates very high uncertainty regarding the
actual values of the RfDs for these chem cals, which can result in the prediction of risk where none nay
exi st.

Since toxicity data were not available for lead or TPH, these chemcals were not included in the risk
assessnent. Because risks could not be fully quantified for these chemcals, total site risks may have been
under est i nat ed.

There is nmoderate to high uncertainty regarding the nethodol ogy and absorption rates used in evaluating skin
(dermal) contact with chenicals

7.3. 3 Exposure Assessnent

Areas of uncertainty associated with the exposure assessnent include identification of exposure receptors and
pat hways, cal cul ati on of exposure point concentrations and intakes, and sel ection of exposure paraneters.

Exposur e pat hways were conservatively sel ected, based on exposure nmedia, activities known or expected to
occur, and inportance relative to other pathways. A nunber of uncertainties are associated with the exposure
paraneters used for each scenario evaluated. Mst exposure paraneters used in the RVE scenario are
conservative, and likely result in highly conservative risk calculations. Paranmeters for the average
scenario are nore representati ve of typical exposures

Sorre uncertainty is introduced through including results that are bel ow detection linmts in exposure point
concentration calculations, typically by using a value equal to one-half the detection limt. |If unusually
hi gh sanple quantitation limts are reported, the degree of this uncertainty is escalated, resulting in
skewed statistical paraneters and overestimates of risk

Potential risks resulting fromexposures to marine media were not evaluated as part of this risk assessnent.
Because the future residential scenario did not include consideration of fish and shellfish ingestion, the
total future residential risk may be underesti mated. Exposures to chemicals potentially present in the

nmari ne environment will be addressed during the Rl for QU B.

7.3.4 R sk Characterization

The reasonabl e maxi mum exposure scenari o was designed to represent the upper bound of probable exposure and
thus is intentionally conservative. Consequently, the RVE risk evaluations |likely overestimate the risks.
The results of the evaluation of average exposure concentrations are nore realistic, but still likely
represent conservative risk estimates

Several potential uncertainties are associated with the assunption that the risks due to exposure to multiple
chem cals are equal to the sumof the risks calculated for the individual chemcals. Collectively, these
uncertainties could lead to either underestination or overestination of risk.

Several assunptions inherent in the evaluation of carcinogenic risks tend to cause cancer risks to be
over est i nat ed

In summary, there is a low probability that the reported risks at QU NSC are an underestimate and a high
probability that the reported risks are an overestinate

8.0 REMEDI AL ACTI ON CBJECTI VES

Renedi al action objectives (RAGs) consist of mediumspecific or operable unit-specific goals for protecting
human health and the environnent. The objectives should be as specific as possible, but not so specific that
the range of alternatives that can be developed is unduly linmted. RAGCs were devel oped for QU NSC for those
chem cal s of concern identified by conparing |aboratory results to chem cal-specific regulations and as a



result of the baseline risk assessnent. The regulations addressed in the Rl report include MICA cl eanup
level s that focus on water quality standards and on hunan exposure via direct contact or via ingestion of
soil, groundwater, or narine life.

Land use at QU NSC is expected to renain industrial in the future based on the inportant role of the
Bremerton Naval Conplex. The RAGs for soil were devel oped on this basis for human ingestion and contact.
RAGCs for soil for protection of adjacent surface water will be devel oped as part of the QU B ROD if
appropri ate.

The general conclusion of the baseline risk assessnent is that the predicted cancer and noncancer risks posed
by chemicals at QU NSC are bel ow or within established acceptable ranges. However, |ead concentrations
observed in soil, but not included in the cal culated risks, present a health risk to site workers and

hypot heti cal future residents.

8.1 GROUNDWATER

Mich of the groundwater beneath OU NSC is not suitable for use as drinking water because seawater intrusion
nakes it too salty. Therefore, cleaning up the groundwater to drinking water standards is not an objective.
However, preventing accidental contact with groundwater is an objective.

Al t hough groundwater is not of concern related to human use, it may represent a pathway for mgration of
contanminants to the marine environnent (Sinclair Net). Mst of the groundwater beneath QU NSC fl ows toward
Drydock 6 as a result of the nearly constant drydock dewatering operation. G oundwater seeps through weep
holes in Dryclock 6 and conbines with other flows into the drydock, and the sumof these flows is rel eased
into Sinclair Inlet. Wen Drydock 6 is not being dewatered, the natural flow of QU NSC groundwater is toward
Sinclair Inlet. Also, at lowtides sonme of the groundwater at the site discharges directly to Sinclair
Inlet, rather than via Drydock 6. By whatever pathway, the noverment of groundwater from QU NSCto Sinclair
Inlet has the potential to transport dissolved chemcals to the narine environment. Thus, it is possible
that the QU NSC contani nants could contribute to adverse effects in marine life in the Inlet. To evaluate
the potential for adverse marine effects, the concentrations of chemcals in groundwater and Drydock 6 seeps
were (1) conpared to surface water quality criteria and (2) nodeled to deternine the fate and transport of
chem cal s of concern fromgroundwater to Sinclair Inlet.

Chemi cals that frequently exceeded surface water quality criteria in groundwater collected from QU NSC

i ncluded TPH, copper, and nickel. Pesticides (al pha- and gamma-chl ordane, 4,4'-DDT, etc.), PCBs, arsenic,
and silver exceeded surface water criteria at |ess than 10 percent of the groundwater sanpling |ocations.
Sanpl es of seep water entering the northwest end of Drydock 6 contained arsenic and | ead i n exceedance of
surface water standards. The detection limts for pesticides and PCBs in the northwestern Drydock 6 seep
sanpl es exceeded the surface water criteria. Therefore, it is uncertain, based on these tests, whether
pesticides and PCBs exist at |evels of concern. However, since both pesticides and PCBs were detected in QU
NSC groundwat er and ot her - drydock sanpl es, these chemicals remain of concern.

The fate and transport nodeling of chemcals in the QU NSC groundwat er indi cated that, under present site
conditions, the nass flux of contami nants in groundwater discharging into the narine water does not appear to
significantly affect anbient concentrations in Sinclair Inlet. This is because QU NSC groundwater is diluted
with Sinclair Inlet water and other groundwater as it enters Drydock 6. This indicates that QU NSC

groundwat er probably does not represent a significant risk to the marine environment. Because of sone
uncertainties associated with the nodeling and the need to eval uate groundwater at the naval conplex as a
whol e (since there are no geographi cal boundaries between QU NSC and QU B), the groundwater to surface water
pathway will be further evaluated for the entire conplex as part of the QU B RI/FS groundwat er nodel i ng and
ecol ogi cal risk assessment.

Because groundwat er contam nation does not appear to present an unacceptable risk to hunans (since it is not
potabl e) or the environnent (nodeling showed rapid dilution with Sinclair Inlet water prior to discharge),
active remedi al neasures (e.g., collection and treatnent, containment) were not sel ected under this ROD
However, those chenicals that frequently exceeded surface water standards in groundwater and have been
identified as discharging to Sinclair Inlet at |evels exceeding surface water standards in seeps should be
monitored to ensure that the conclusion that the site presents |low risk continues to be justified. Al so
groundwat er inpacts shoul d be considered where renedies are selected for other nedia. Therefore, the RAO
establ i shed for groundwater is to reduce the potential for arsenic, copper, nickel, |ead, pesticides, PCBs,
and TPH to reach the groundwater, to the extent feasible using technol ogies that are inpl enmentabl e and
effective for the site. The renediation goals for these chemicals are shown in Table 8-1

If additional renedial nmeasures are determined to be necessary for QU NSC groundwater as a result of the QU B
nodel i ng and ecol ogi cal risk assessnment, these neasures will be defined in the ROD for QU B.



8.2 SALS

The chemicals in soils at QU NSC for which renedial actions were considered are carci nogeni ¢ polycyclic
aromati c hydrocarbons, PCBs, |ead, and total petrol eum hydrocarbons. These chem cals were sel ected based on
exceedances of industrial standards and, in the case of |lead and TPH, potential risk to future residents or
site workers.

In general, the highest concentrati ons of cPAHs were found at depths great enough to avoid a health risk
under present site uses. Polycyclic aromatic hydrocarbons (PAHs) may have been present in the fill naterial
used to develop the site; they could al so be connected with petrol eum contam nati on.

The highest |ead concentrations nmeasured at OJ NSC were found in the vicinity of the DRMO This lead is
believed to have resulted frombattery storage and recycling activities in this area. Soil renoved fromthe
unpaved area at DRMO during the interimsoil removal action included soil associated with several of the

hi ghest | ead concentrations. However, elevated |ead |levels were also measured in the soil left in place

bel ow t he excavation. Lead is also believed to have been present in the fill material used to devel op QU
NSC, and lead is conparatively common in soils throughout nuch of the site.

TPH is al so pervasive at QU NSC. Many of the highest measured concentrations were found in the area east and
north of Building 467, largely coinciding with the primary Brenerton Conpl ex fuel oil supply |ines and

associ ated punp and storage facilities. H gh TPH concentrations were also reported fromthe vicinity of the
oi | -water separator at Building 588, in the southwest conmer of QU NSC

The RAO for soil is to reduce human exposure to the chem cals of concern and to reduce or control

contam nation of groundwater. The risk assessnent denonstrated that potential inhalation of soil particles
is a conparatively mnor source of risk. The soil exposure pathways to be controlled are direct contact with
and ingestion of soil. Based on the results of the risk assessnent and conparison to MICA industri al
standards, the chenicals of concern in the soil are |ead, cPAHs, PCBs, and TPH The renediation goals for

t hese chem cals are shown in Table 8-2.

Table 8-1
G oundwat er O eanup Levels for QU NSC

Regul at ory Practi cal
Level Quantitation Linmit Ceanup Level a

Par anet er CAS # (lg/L) Basi s (lg/L) (lg/L)
Arsenic 7440- 38- 2 0. 0982 MICA B 0.5 0.5
Copper 7440-50- 8 2.5 State WX 2.5 2.5
Lead 7439-92-1 5.8 State WQXC 5 5.8
N ckel 7440-02-0 7.9 State WQC 5 7.9
al pha- BHC 319-84-6 0. 00791 MICA B 0.01 0.01
al pha- Chl or dane 57-74-9 0.000354 MICA B 0.01 0.01
4,4' -DDT 50- 29- 3 0.000356 MICA B 0.02 0.02
gama- Chl or dane 57-74-9 0. 000354 MICA B 0.01 0.01
Total PCBs 1336- 36- 3 0. 000027 MICA B 0.2 0.2
Total Petrol eum - 1, 000 MICA A 250 1, 000

Hydr ocar bons

a O eanup |level established as the higher of the regulatory |evel or the PQL; see WAC 173-340- 700( 6)
and Ecol ogy I nplementation Meno #3 of Novenber 24, 1993

Not es:

Based on protection of adjacent surface waters of Sinclair Inlet
- No CAS # avail abl e



Table 8-2
Soil deanup Levels for QU NSC

Practi cal
Regul atory Quantitation d eanup
Level Limt Level
Par anet er CAS # (my/ kg) Basi s (my/ kg) (my/ kg)
Lead 7439-92-1 1, 000 MICA A 5 1, 000
I ndustri al
I ndi vi dual cPAHs 56-55-3; 50-32-8; 18 MICA C 1 18
205-99-2; 207-08-9; I ndustrial
218-01-9; 53-70-3;
and 193-39-5
Total PCBs 1336-36-3 17 MICA C 0.1 17
I ndustri al
Total Petrol eum - 200 MICA A 25 200

Hydr ocar bons

Not es:

Based on industrial site usage; soil cleanup | evels based on protection of adjacent surface waters of
Sinclair Inlet will be defined, if appropriate, in the ROD for Operable Unit B

- No CAS # avail able

8.3 SURFACE WATER

Several chem cals of concern for surface water were identified by conparing analytical results for sanples
collected fromthe storndrains with MICA surface water cleanup levels. The primary chem cals of concern were
i norgani cs, including arsenic, copper, lead, nickel, and zinc. The likely source of these chemcals is the
debris accunul ated in the stormdrains. Discharges fromstornmdrains represent a direct inpact to Sinclair
Inlet. Therefore, the RAO for surface water is to reduce the potential for chemcals of concern to be
introduced into water flowi ng through the stornmdrains and thus discharged to Sinclair Inlet. Nurerical

remedi al goal s were not devel oped for storndrains because methods used to renmove potentially contam nated
materials would not allow cost-effective differentiation between contam nated and uncontam nated materi al s.

8.4 STORVDRAI N SEDI MENTS

Several chenicals of concern were identified for stornmdrain sedinents by conparing analytical results for
sanpl es collected fromthe storndrains with MICA soil standards and the state Sedi ment Managenent Standards
applicable to terrestrial sedinments. The prinmary chenicals of concern included PAHs, PCBs, and i norganics,
i ncluding arsenic, cadm um copper, lead, and zinc. These chenicals are associated with sedinent soil and
debris that have washed into the stormdrain system and accunul ated over nany years. The RAO for storndrain
sedinents is to reduce the potential for chem cals of concern to be discharged to Sinclair Inlet. As noted
above, nunerical renmedial goals were not devel oped for storndrain nmedia.

9. 0 DESCRI PTI ON CF ALTERNATI VES

Seven renedi al alternatives for QU NSC were devel oped for screening purposes. Each of the alternatives
includes monitoring. In Alternative 1, No Action, the nonitoring woul d provide only the data necessary to
conpl ete a 5-year review of the site as required under CERCLA. The remaining alternatives would include
nmoni tori ng of groundwater.

Alternative 1, No Action, is required to be considered under CERCLA. Alternative 2 relies on institutional
controls. Alternative 3 adds upgrading of the existing cap (i.e., pavenent), a plan to mnimze exposure of
soil during future excavation, and cleaning of storndrains. To Alternative 3, Alternatives 4 through 7 add
treatnment for both soil and groundwater, differing in whether treatment is in situ or otherwi se.

Several considerations were especially inportant in evaluating the alternatives. Excavation of soil (except
shallow soil) is not feasible in nost of the eastern two-thirds of QU NSC because of the presence of many
bui | di ngs, numerous underground utilities, and heavy vehicle and pedestrian traffic. Yet the eastern
two-thirds of the site is where nuch of the TPH and PAH contanination is |located, largely at depths greater
than 5 feet. For this reason, the alternatives involving active soil remediation (Alternatives 4 through 7,
below) rely on in situ soil treatnent rather than deep excavation. For alternatives involving renoval of
soil "hot spots" (Alternatives 6 and 7, below), only shall ow excavation in selected areas of the site is



cont enpl at ed.

The alternatives enpl oy representative process options for a given technology. Typically, several techniques
are available to inplement each process option. For exanple, various types of oil/water separator units
coul d be used to treat groundwater.

The chemi cal characteristics of groundwater and soil at the site were estimated on the basis of a limted
nunber of borings and nonitoring wells. The actual physical or chem cal characteristics encountered during
remedi ation could be substantially different. For exanple, significant concentrations of various chemcals of
interest could be found in locations where no sanples had previously been collected. As a result, the extent
of contam nation woul d be greater than estinated, |eading to increased costs.

9.1 ALTERNATIVE 1: NO ACTION

This alternative mandates no renedi ati on neasures, relying solely on natural attenuati on nechanisns to
control magration and ultinmate degradation of chemcals. It would include Iimted nonitoring as necessary to
satisfy CERCLA requirenents for ongoing nonitoring and review to ensure that the no-action decision was stil
protective. Inclusion of a no-action alternative is required by the National Ol and Hazardous Substances

Pol lution Contingency Plan; this alternative is used as a baseline for evaluation of other alternatives.

The estimated capital cost for Alternative 1 is $25,200. No ongoi ng operation and mai nt enance woul d be
required

9.2 ALTERNATIVE 2: | NSTI TUTI ONAL CONTRCLS AND MONI TORI NG

Various institutional controls would be inplenmented at QU NSCto linit access to the site, to restrict
groundwat er and | and use, and to ensure that residual contam nation is taken into consideration if site |and
use or ownership changes in the future. Each of these controls would be inplenmented through vari ous Navy
offices, thereby establishing a series of checks and bal ances responsi ble for sone aspect of each control

. Access Control. The PSNS Security Departnent (Code 1120) is responsible for overall Brenerton
Naval Conplex security. Only authorized personnel are permtted into the Controlled Industria
Area (CIA). Prior to entering the CIA all visitors receive a security and safety briefing.
The FI SC Security Departnent (Code OS) controls access to FISC property in a sinilar manner
These controls will continue to be maintained in accordance with current security requirenents
and it is not anticipated that additional controls will be necessary in connection with
renedi al measures sel ected for QU NSC

. G oundwat er and Land Use Restrictions. Adnministrative control of acceptable groundwater use
and land use will be maintained by the FI SC Managenent Pl anning Division (Code 41) and the
Engi neering Field Activity Northwest (EFA NW Facilities Planning Division. An electronic
overlay to the existing digital FISC base map woul d be devel oped reflecting restrictions of
groundwat er use for domestic purposes and residential |and use devel opment at FISC. This
overlay woul d be devel oped by the Facilities Division of the PSNS Facilities and Mi ntenance
Departnent (Code 990). The FI SC Managenent Pl anning D vision would consult this electronic
overlay when devel opi ng projects to ensure conpatibility and prevent inconpatibl e devel oprment.
EFA NWis responsible for validating FISC projects in accordance with Navy instructions
(NAVFACI NST 11010. 44F) during the planning stage. During this validation the EFA Northwest
Facilities Planning Division would al so check the project to ensure conpatibility with the
overl ay.

. Future Land Use Restrictions. Pursuant to Section 120(h)(1) of CERCLA and Part 373 of the NCP
should the United States enter into a contract for the sale or other transfer of FISC property,
the United States woul d give notice of hazardous substances that have been stored, disposed of,
or released on the property. Pursuant to Section 120(h)(3) of CERCLA the United States woul d
include in each deed entered into for the transfer of the property a covenant stating that the
remedi al action(s) are conpleted and any additional renedial action found to be necessary after

the transfer shall be conducted by the United States. 1In addition to the covenants required by
Section 120(h) of CERCLA, the Navy is seeking GSA approval of restrictive covenants/deed
restrictions to effectuate the ROD, which will be included in the conveyance docunent in the

event of transfer of the property to a nonfederal entity. The conveyance docunent shal

require the nonfederal transferee to record the restrictive covenants/deed restrictions with
the county auditor within 30 days of transfer. Such covenants/deed restrictions will address
any limts toremain in effect after the time of transfer to restrict |and use, restrict the
use of groundwater, and nanage excavation. The deed covenants will also include provisions
addressing the continued operation, maintenance, and nonitoring of the selected renedy. |In the



event that GSA does not approve the restrictive covenants/deed restrictions by the tinme of the
5-year review, the RCD nay be reopened.

. Best Management Practices. FISC will document those measures necessary to sustain property
operating storndrains at QU NSCin the formof a storndrain maintenance plan. This plan will
be subject to review and approval by Ecol ogy and the EPA and will meet the objectives of the
Navy' s Best Managenent Practices (BWMP) plan for the Brenerton Conpl ex. Because storndrain
mai ntenance is a part of ongoi ng FI SC operations, no costs were included under this alternative
for cleaning, routine maintenance, or nonitoring of the stornmdrain system

The Navy al so has a BMP programfor oil-handling facilities. The program provides for yearly
testing of the oil pipeline and regular inspection of both offshore and onshore oil-handling

facilities (i.e., punphouse, aboveground storage tanks, and underground storage tanks). This
program has been initiated under the Navy's in-house conpliance programand is separate from
the CERCLA actions. Therefore, no costs were included under this alternative for testing and
i nspection of oil-handling facilities.

A remedi al nonitoring programwoul d be inplemented for QU NSC. The program woul d i nclude regul ar annual
sanpling and anal ysis of groundwater discharging fromQU NSC for any patterns that inply a change in the
ri sks posed by the site. The specific details of the groundwater nonitoring would be defined during the
remedi al design process. Each of the institutional controls would also be nmonitored as part of the
remedi al monitoring program

The results of the renedial nonitoring programwould be reviewed at an appropriate frequency to determ ne
whet her the specific neasures establishing the control remain in place or have been nodified and to verify
that the control is still effective. |In cases of this sort, which result in hazardous substances renaini ng
on site at concentrati ons exceeding regulatory levels, both MICA and CERCLA call for review of the renedi al
action at |east every 5 years.

The estinated capital cost of Alternative 2 is $66,000. Annual operation and mai ntenance (O&\V) costs are
estimated to be $47,800. It is estinmated that 2 years would be required to inplement Aternative 2.

9.3 ALTERNATI VE 3: CAPPI NG AND CONTAI NIVENT

This alternative consists of the institutional controls of Alternative 2 with inproved capping of the site,
i ncl udi ng regul ar inspection and nmai ntenance of the cap (paving). Two additional elements are involved: (1)
an additional institutional control (devel opnent and inplenmentation of a nanagenent plan to limt worker
exposure to soils during future excavation projects at QU NSC), and (2) initial cleaning of the storndrain
system

The existing site paving and quay wall along the waterfront of QU NSC already linmt direct human contact with
soil and control mgration of site contaminants due to infiltration and erosion. The capping and contai nnent
neasures described below are intended to naintain and i nprove these existing site features.

. Capping. A cap is a horizontal barrier that mnimzes surface water infiltration to the
underlying soils and fill, and prevents human exposure to this nmaterial.
. Most of the site is already covered by buildings and asphalt concrete pavenent in good repair.

This alternative would inprove the existing coverage--and therefore further reduce potentia
contact with soils as well as infiltration--by (1) placing asphalt concrete pavenent on
currently unpaved areas and (2) repairing and replacing existing asphalt concrete not in good
condition. An estimated 78,000 square feet would be newly paved and 156, 000 square feet would
be repaired or replaced. The appropriateness of seal coating site pavenent to further reduce
infiltration will be evaluated during the preparation of the renedial design. In the

pl anni ng and desi gn of pavement upgrades, particular attention would be given to areas around
storndrain inlets, existing | ow spots where surface water tends to accunulate, and to the use
of grading or curbs to channel surface runoff to storndrain inlets. The integrity of site
pavi ng woul d be assessed regularly as part of the renedial nonitoring program

. Excavati on Managenent Plan. Future construction and maintenance of facilities at QU NSC wi | |
requi re breaching of the asphalt concrete cap whereby workers could be potentially exposed to
contam nated soil. An Excavation Managenent Plan will be devel oped that will describe

contaminants likely to be encountered throughout the facility. The plan will also specify who
to contact concerning health and safety issues, appropriate personal protective equi pment to be
worn, sanpling and anal ysis of excess soil, and proper disposal of excess soil. This plan wll
be maintained in the FISC Facilities and M ntenance Division (Code 702B) and the PSNS



Facilities and M ntenance Departnent (Code 910C) and will be consulted when outage requests
are nade that require breaching the asphalt concrete cap.

. Storndrain Cleaning. For this alternative, it was assuned that the initial cleaning of the
storndrain lines and catch basins at QU NSC woul d be conpl eted as a CERCLA action and that,
once cl eaned, the future naintenance of the storndrain conmponents woul d be conducted as a part
of ongoi ng FI SC mai nt enance prograns. The naintenance activities will be nonitored and
reported as part of the renedial nonitoring program Therefore, capital costs were included in
the capping and containnent alternative for initial cleaning of the storndrain system but not
for routine mai ntenance and nonitoring.

The estimated capital cost of Alternative 3 is $2,628,000. Estimted annual O&M cost is $161,600. It is
estimated that 3 years would be required to inplement Alternative 3.

9.4 ALTERNATIVE 4: |IN SITU SO L TREATMENT AND GROUNDWATER EXTRACTI ON

This alternative includes all of the neasures of Alternative 3 (i.e., institutional controls, asphalt capping
neasures, excavation managenent plan, and storndrain systemcleaning). Two additional elenents are included:
(1) in situ bioventing to pronote biodegradati on of TPH and PAH contani nated soil where concentrations of
these chem cals are highest, especially along Wcoff Way and WStreet, and (2) extraction of

TPH cont am nat ed gr oundwat er .

. Bi oventing. The nmjor conmponents of a bioventing systemare (1) blowers and injection wells to
introduce air (oxygen) into the subsurface soils, (2) vent wells to all ow passive venting of
the injected air, and (3) soil gas nonitoring probes to neasure soil vapor conditions (e.g.,
oxygen content, pressure, and tenperature). Laboratory and field tests would be required to
establish prelimnary design infornation.

. G oundwat er Extraction. Five new groundwater extraction wells were assuned to be necessary,
four in the vicinity of the intersection of WStreet and Wcoff Way and one near Buil di ng 588.
Since the objective is to remove primarily oil rather than groundwater, the wells would be
punped intermttently, allow ng rest periods for oil to move into the wells.

. G oundwater Treatnent. OQl/water treatnent units used at the Brenerton Conplex to treat oily
bi | gewat er fromvessels appear suitable for treatnment of extracted oily groundwater. Extracted
groundwat er woul d be processed to renove oil and treated as required for discharge to the Gty
of Brenerton sewer system Predesign |laboratory and pilot tests of the groundwater treatnent
process woul d be required.

. Treated G oundwater D sposal. Treated groundwater woul d be discharged to the nunicipal sewer
along with treated bil gewater.

The estimated capital cost of Alternative 4 is $6,709,000. Annual O&M costs are estimated to be $714, 600.
An estimated 4 years would be required to inplenent Alternative 4. In situ treatnment would |ikely continue
for an indefinite period.

9.5 ALTERNATIVE 5: IN SITU SO L TREATMENT AND I N SI TU GROUNDWATER TREATMENT

This alternative is the same as Alternative 4, except that TPH contam nated groundwater would be treated in
situ instead of being extracted, pretreated, and discharged to the nunicipal wastewater treatmnment plant.
Through newy installed injection wells, oxygen and nutrients woul d be added to the groundwater to pronote
t he aerobi c degradati on of TPH and PAH chemicals in the groundwater. Predesign |aboratory and pilot tests of
bi oventing and groundwat er bi orenedi ati on woul d be required.

The estimated capital cost of Alternative 5 is $6,938,000. Estinmated annual O&M costs are $570, 600. An
estimated 4 years would be required to inplenent Alternative 5, with in situ treatnent continuing.

9.6 ALTERNATIVE 6: [IN SITU SO L TREATMENT, GROUNDWATER EXTRACTI ON, AND HOT SPOT SO L REMOVAL

This alternative is simlar to Alternative 4 except that contam nated soil from"hot spots" woul d be renoved
and shipped off site for treatnent and disposal. Such renmoval would occur only where high concentrations of
chem cals of concern (lead, cPAHs, TPH) are known to exist and where excavation is practical. Geat
uncertainty is associated with soil excavation in heterogeneous fill/debris; the anount of soil to be renoved
at each hot spot and the associated costs could vary consi derably depending on field conditions encountered
during the excavation. R gorous sanpling to |ocate all possible hot spots woul d be prohibitively expensive
and inpractical. Instead, after the initial hot spots had been renmoved, additional hot spots would be



identified in the course of the sanpling required under the excavation managenent plan (see Alternative 3).
It is estimated that 6,800 cubic yards of soils woul d be excavat ed.

The estimated capital cost of Alternative 6 is $10,975,000. Estimted annual O&M costs are $714,600. An
estimated 5 years would be required to inplenent Alternative 6, with in situ treatnent continuing.

9.7 ALTERNATIVE 7: |IN SITU SO L TREATMENT, I N Sl TU GROUNDWATER TREATMENT, AND HOT SPOT SO L REMOVAL

The difference between this alternative and Alternative 6 is only that groundwater would be treated via in
situ biorenediation (as in Alternative 5) instead of extraction nethods (as in Alternative 4). her
el ements are the sane.

The estimated capital cost of Alternative 7 is $11,204,000. Estimted annual OM costs are $570,600. An
estimated 5 years woul d be needed for inplenentation, with in situ treatnent continuing.

10. 0 COVPARATI VE ANALYSI S OF ALTERNATI VES
CERCLA, as anended by SARA, requires that the specific statutory requirenents |isted bel ow be addressed in

the Record of Decision (ROD) and supported by the adm nistrative record. Under CERCLA, renedial actions nust
neet these requirenents:

. Protect human health and the environnent

. Attain ARARs unless justifications are provided for invoking a waiver

. Be cost-effective

. Use pernmanent solutions and alternative technol ogi es or resource recovery technologies to the

nmaxi mum extent practicabl e

. Satisfy the preference for treatment that reduces toxicity, nmobility, or volume

In addi tion, CERCLA enphasizes |long-term effectiveness and encourages the eval uati on of innovative
t echnol ogi es.

To address these requirenents, EPA has devel oped nine evaluation criteria as the basis for the detail ed
feasibility study evaluation and, subsequently, for selecting an appropriate renmedial action. EPA groups the
nine criteria into the following three categories, based on each criterion's role during renmedy sel ection.

. Threshol d criteria
- Overall protection of human heal th and the environnent

- Conpliance with ARARs

. Primary bal ancing criteria
- Long-term ef fectiveness and permanence
- Reduction in toxicity, nobility, or volune through treatnent
- Short-termeffectiveness
- Inplenentability
- Cost

. Modi fying criteria
- State acceptance
- Communi ty acceptance

A description of each criterion is presented bel ow

. Overal |l protection of human health and the environment addresses whet her adequate protection is
provided during and after remedial activities.

. Conpl i ance with ARARs addresses whether the alternative nmeets all applicable or relevant and
appropriate requirenments of federal and state | aws and regul ati ons.

. Long-term ef fecti veness and pernmanence refers to the ability of the remedy to maintain reliable
protection of human health and the environnent over tinme once cleanup | evels have been net.



. Reduction of toxicity, nmobility, or volume through treatnent is the anticipated perfornance of
the treatment technol ogies.

. Short-termeffectiveness refers to how qui ckly the renedy achi eves protection and the renedy's
potential to adversely inpact human health and the environment during construction and
i mpl enent ati on.

. Inpl emrentability is the technical and administrative feasibility of a renedy, including the
avai lability of naterials and services needed.

. Cost includes capital costs, operation and naintenance costs, and present-worth cost estimates
i ncl uding inflation.

. State acceptance refers to whether the alternative addresses the technical and administrative
concerns of the state.

. Community acceptance pertains to whether the alternative adequately addresses concerns of the
| ocal comunity.

Tabl e 10-1 sunmari zes the conparison of the cleanup alternatives to these criteria. This conparison is
di scussed in nore detail in the text that follows.



Table 10-1

Conparison of Cleanup Alternatives to Criteria

Criterion

Overal | protection of human
health and the environnment

Conpl i ance with ARARs

Long-term ef fectiveness and

per manence

Al ternative 1:
No Action

No reduction
inrisk

State
requirenments
not nmet

None

Alternative 2:
Institutional
Control s and
Moni t ori ng

Access restrictions
reduce potential for
contact with

cont am nation

State requirements
met via institutional
controls

Wth linited

mai nt enance,

pavenment will
deteriorate, exposing
soil, storndrain

sedi nents can

inpact Inlet

Alternative 3:
Storndrai n Cl eani ng
and | nproved Capping

Reduced chance of
contact with soil;
storndrain

contami nants renoved

State requirements

met via access control,
i mproved capping, and
removal of stormdrain
contam nants

Access limtations,
cont ai nnent, and
renoval of stormdrain
contam nants effective
if nmaintained

Al ternative 4:
In Situ Soil
Treatnent and
G oundwat er
Extraction

Reduced chance of
contact with soil;
st orndrains cl eaned;
limted reduction of
organi ¢ contam nants

State requirenments
net via access
control, inproved
cappi ng, storndrain
contam nant renoval ,
and reduction of soil
organics and
groundwat er netal s
and organics

Access linmitations,
contai nnent, and
renoval of
storndrain

cont am nants
effective if

nei nt ai ned;
treatability studies
required

Alternative 5:
In Situ Soil and
Groundwat er

Tr eat ment

Reduced chance of
contact with soil;
storndrains

cleaned; limted
reduction of
organic

contam nants

State requirenents
net via access
control, inproved
cappi ng, renoval of
storndrain

cont am nants, and
reduction of soil
and groundwat er
organics

Access limtations,
contai nnent, and
renoval of
storndrain

cont am nants
effective if

mei nt ai ned;
treatability studies
required

Al ternative 6:

In Situ Soil Treatnent,
Groundwat er

Extraction, and
Limted Soil Renoval

Reduced chance of
contact with soil;

st orndrai ns cl eaned;
noder ate reduction of
ot her contam nants

State requirements net
via access control,

i mproved cappi ng,
removal of stormdrain
contam nants, and
reduction of soil and
groundwat er netal s
and organics

Access linmitations,
cont ai nment, and
renoval of storndrain
contami nants effective
if maintained;
treatability studies
required; hot spot
renoval effectively
reduces a source of
cont ami nati on

Alternative 7:

In Situ Soil and
Groundwat er

Treat nent and
Limted Soil Renoval

Reduced chance of
contact with soil;
storndrains cl eaned;
noderate reduction

of other contam nants

State requirenents
net via access
control, inproved
cappi ng, renoval of
storndrain

cont am nants, and
reduction of soil and
groundwat er netal s
and organics

Access linmtations,
contai nnent, and
renoval of
storndrain

cont am nants
effective if

mei nt ai ned;
treatability studies
required: hot spot
removal effectively
reduces a source of
cont am nation



Table 10-1 (Conti nued)
Conpari son of Cleanup Alternatives to Criteria

Criterion

Reduction of toxicity, mobility,
or volune through treatnent

Short-termeffectiveness

I npl ementability

Cost s:
Capi tal
Oper ati on/ mai nt enance a
Total present Worth b

a Operation and mai ntenance costs are presented as both annual

mai nt enance)
b Total

present worth cost equals the total

Alternative 1:
No Action

None

Not
appl i cabl e

$25, 200
$0: 0
$25, 200

equi val ent

Al ternative 2:
Institutional
Control s and
Moni tori ng

No treatnent

Institutional controls

effective

Readi |l y
i npl ement ed

$66, 000
$47, 800: $207, 000
$273, 000

cost

cost

Al ternative 3:
Storndrai n Cl eani ng
and | nproved Capping

No treatnent

Institutional controls
effective; elimnates
st or mwat er

contam nants havi ng
direct pathway to Inlet

Careful planning and
coordination will

m ni m ze chance of
conflict with site usage
utilities probable;
treatability studies
required

$2, 628, 000
$161, 600: $700, 000
$3, 328, 000

and present worth costs in the follow ng form-(annual

of the alternative over 5 years in current

Alternative 4:
In Situ Soil
Treat nent and
Groundwat er
Extraction

Lim ted reduction of
netal s and organic
conpounds

Institutional controls
effective; elimnates
st or nwat er

cont am nants

Careful planning and
coordi nation
required; conflicts

with site usage and
utilities probable;
treatability studies
required

$6, 709, 000
$714, 600: $3, 093, 000
$9, 802, 000

dol | ars.

Alternative 5:
In Situ Soil and
Groundwat er

Tr eat ment

Lim ted reduction
of organic
conpounds

Institutional
controls effective;
elimnnates

st or mvat er

cont am nants

Careful planning

and coordination
required; conflicts
with site usage and
treatability studies
required

$6, 938, 000
$570, 600: $2, 470, 000
$9, 408, 000

cost): (present worth cost

Alternative 6:

In Situ Soil Treatment,
Groundwat er

Extraction, and

Lim ted Soil Renoval

Moder ate reduction of
netal s and organic
conpounds

Institutional controls
effective; elimnates
st or mwat er

contam nants and sone
contam nated soils

Careful planning and
coordi nation required;
conflicts with site usage
and utilities probable;
utilities probable;
treatability studies
required

$10, 975, 000
$714, 600; $3, 093, 000
$14, 068, 000

Alternative 7:

In Situ Soil and
Groundwat er
Treat nent and
Limted Soil Renoval
Moder ate reduction

of metals and organic
conpounds

Institutional controls
effective; elimnates
st or mwat er

contam nants and
sone cont am nat ed
soils

Careful planning and
coordi nation
required; conflicts

with site usage and
utilities probable;
treatability studies
required

$11, 204, 000
$570, 600: $2, 470, 000
$13, 674, 000

of five years of operation and



10.1 OVERALL PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONVENT

Al seven alternatives described in Section 9 are protective of hunan health, provided the site remai ns paved
tolimt exposure to subsurface soils. The probability is high that the site will renmain paved since the
Navy intends to maintain control of the site and retain site paving. Al ternatives 2 through 7 enhance this
protectiveness through institutional controls that restrict use of the site to exclude future residenti al

use.

G ven the protectiveness of deed restrictions, as long as the site renains paved subsurface soils are of
concern only to future constructi on workers who may work for extended periods at the site. Alternatives 3
through 7 provide additional protection to future workers through the devel opnent of an excavation nanagenent
pl an designed to |imt worker exposure to soil during future excavation activity. Alternative 3 provides
greater protection than Alternative 2 by inproving the capping of the site; paving and possible
seal -coating will reduce potential for exposure via direct contact and reduce contami nant migration to
groundwat er and surface water due to infiltration. Alternatives 4 through 7 are increnentally nore protective
of human health compared with the other alternatives because treatment of soils would reduce the
concentrations of organic chemcals of concernin the soil. Aternatives 6 and 7 offer the greatest
protection by also providing for renoval of some soil hot spots.

G oundwat er does not pose a human health risk because it is neither a current nor a potential future source
of drinking water at this site. Contaninated groundwater may, however, constitute an environnental risk to
Sinclair Inlet. Contaminant migration via groundwater fromthe site to Sinclair Inlet is currently believed
to be minor. The groundwater pathway and marine environment adjacent to the Brenerton Conplex will be
further evaluated during the QU B renedial investigation. The results of the QU B investigation could suggest
a need for future reconsideration of groundwater at QU NSC. If the QU B investigation establishes that

addi tional renedial neasures are necessary at QU NSC, these neasures will be defined in the QU B ROD.

The remedi ati on of groundwater provided in Alternatives 4 through 7 further reduces the contam nant load in
the groundwater. These alternatives are thus increnentally nore protective of the environment.

Storndrain cleaning included in Alternatives 3 through 7 would further protect the environment by assuring
prompt removal of contami nated storndrain sedinents, which represent a direct source of contamination to
Sinclair Inlet.

10.2 COWPLI ANCE W TH ARARS

MICA Met hod C standards for industrial soil are applicable to QU NSC. Were MICA Met hod C standards do not
exist for a chenical, |laboratory results were conpared to MICA Method A standards. The vol une of

contam nated soil present at the site cannot be accurately established because highly heterogeneous fill
materials make up the site. Soil concentrations were higher than regul atory maxi numvalues primarily for
TPH, | ead, and PAHs.

MICA Met hod B surface water standards, state and federal water quality criteria, and the National Toxics Rule
are also applicable to QU NSC. G oundwat er concentrations were higher than these regul atory nmaxi mum val ues
at the site primarily for TPH and i norgani cs.

The no action alternative does not conply with MICA since action is required to reduce site risks. The other
alternatives conply with MICA but vary in how conpliance with MICA will be achieved. For exanple, capping,
included in Alternatives 3 through 7, conplies with MICA by restricting exposure to contam nants.
Institutional controls are necessary to ensure that the cap remains in conpliance with MICA. The nore active
measures (storndrain cleaning, soil treatment and renoval, etc.) are preferred by MICA over institutional
controls and contai nnment since they achi eve conpliance by reducing concentrations of contam nants.

10. 3 LONG TERM EFFECTI VENESS AND PERVANENCE

Alternative 1 does not enhance the |long-term effectiveness or permanence of hunman heal th and environnental
protection.

Alternative 2 is sonewhat deficient with regards to |long-termeffectiveness and permanence, since pavenent
will gradually deteriorate if not maintained, potentially leading to contact with site soils. Accumul ated
storndrain sedinments are also likely to continue to discharge contaminants to Sinclair Inlet.

Enhanced cappi ng and renoval of storndrain sedinents, included in Alternatives 3 through 7, reduce the chance
of contact with soils, limt transport of chemicals to groundwater by infiltration, and renove contam nated
storndrai n sediments. Thus these alternatives significantly increase the |long-termeffectiveness and
permanence of hunman heal th and environmental protection.



Alternatives 4 through 7, which treat soils and groundwater and thus reduce the anount of site contam nation
and residual risk, further increase the |long-termeffectiveness and permanence. The effectiveness of
treatment (bioventing) would have to be established with treatability studies. Natural processes may al so
gradual 'y elininate organic conpounds such as TPH and PAHs, but due to site-specific conditions this nay take
a very long tine. |In addition, the source of TPH contami nati on has not been identified. |norganics do not
naturally attenuate. Alternatives 6 and 7 have the highest |evel of |long-termeffectiveness and permanence
since hot spots of contam nation would be removed fromthe site

10.4 REDUCTION OF TOXICI TY, MOBILITY, AND VOLUVE THROUGH TREATMENT

Alternatives 1 through 3 do not include any treatnent measures. Alternatives 4 through 7 utilize treatnent
to reduce the volune and toxicity of chem cals of concern in both the groundwater and soils. Bioventing
included in Alternatives 4 through 7, would reduce the |evels of organic chem cals of concern in the soils.
The quantity of contaninants renoved is increased, and inorganic chemicals of concern are addressed in
Alternatives 6 and 7 through excavati on of soil hot spots.

G oundwat er extraction and treatment, included in Alternatives 4 and 6, would provide slightly greater
reduction in concentration of chem cals of concern than would the in situ bioremediation in Alternatives 5
and 7, since in situ biorenedi ati on addresses only organi ¢ conpounds.

The greatest reduction in volune and toxicity of chem cals of concern through treatment woul d be provided by
Alternative 6, followed by 7, 4, and 5 in descending order of degree of chenical renoval

10.5 SHORT- TERM EFFECTI VENESS

Storndrain cleaning, included in Alternatives 3 through 7, is quite effective in pronptly elimnating a
source of contamination to the environment. Additional short-termbenefits are associated with renoval of
soil hot spots, included in Alternatives 6 and 7.

Alternatives 3 through 7, which involve significant construction activity, are inherently nmore risky to
workers and the coomunity than Alternatives 1 and 2. Risks associated with excavation (included in
Alternatives 6 and 7) would likely be sonmewhat greater than those associated with bioventing, bioremediation
and groundwat er extraction and treatnent. Short-termrisks to workers during construction would be mtigated
by use of protective clothing and equi prent, dust control, and other measures

10.6 | MPLEMENTABI LI TY

Al though cl ose coordination with existing site activities will be required, both the storndrain cl eaning and
cappi ng actions included in Alternatives 3 through 7 can be inplenented relatively readily.

Al t hough the excavation and treatment actions of Alternatives 4 through 7 are technically feasible,
inplenentation is likely to be difficult because of space restrictions, conflicts with existing site
activities, and subsurface obstacles at the site. Treatability studies are required for the bioventing
conponent of Alternatives 4 through 7 and for the in situ groundwater treatnment in Alternatives 5 and 7
Treatability, studies nay also be required for treatnent of extracted groundwater in Aternatives 4 and 6.
Conflicts with site usage and utilities presented by the treatnent neasures in Aternatives 4 through 7
substantially limt the technical possibility of inplenmenting these alternatives, as acknow edged in MICA
173-340- 360(5) (d) (V).

In general, the nore activity involved in construction and operation of an alternative, the nore likely it is
that difficulties will be encountered during inplenentation

10.7 COST

Capital, operation and nmintenance, and present worth costs are summarized in Table 10-1. Based on EPA

gui dance, the cost estinmates were devel oped to be accurate to a range of -30 percent to +50 percent, given
the available information. Thus an estimated cost of $1, 000,000 represents a range of probable costs between
$700, 000 and $1, 500, 000

The substantial increnental cost of Alternatives 4 through 7 appears to be disproportionate to the limted
increase in protectiveness afforded by these alternatives. MICA 173-340-360(5)(d)(vi) specifically allows
for consideration of this issue in selecting an appropriate renedy.

10. 8 STATE ACCEPTANCE

Ecol ogy has reviewed the infornation avail able about this site and the several renedial alternatives



proposed. Ecol ogy concurs with the selected remedy as the best bal ance of protection for human health and
t he known needs of the environnent and the technical and economic practicality of further neasures. The

sel ected renedy thus neets state and federal requirements. |f the investigation being performed for QU B at
the Brenmerton Naval Conplex indicates further reduction of groundwater contam nant |evels is necessary for
the protection of the narine environment, further actions on groundwater at QU NSC wi || be perforned under
the ROD for QU B.

10.9 COWUNI TY ACCEPTANCE

Comment s recei ved during the public commrent period indicate that the public accepts the sel ected renedial
action for QU NSC

11. 0 THE SELECTED REMEDY

Based on consi deration of MICA and CERCLA requirenments, the detailed analysis of remedial alternatives using
the nine EPA criteria, and the public coments received, both Ecol ogy and the EPA agree with the Navy that
Alternative 3 is the nost appropriate renedy for QU NSC at the Brenmerton Naval Conpl ex.

The sel ected renedy includes the foll owi ng conponents:
Acti ons

. Measures to enhance existing site paving. These will further reduce the potential for human
contact with soils, either directly or in the formof airborne particles. The nmeasures wl |
al so decrease the opportunity for precipitation to pass through the soil and potentially
transport chemicals to the groundwater. Inprovenents to the pavenent will include placenent of
pavenent in those limted areas not already paved; repairs to pavenent, for exanple in areas
where pavenent has settled or cracked; and nodifications to existing pavenent to elimnate | ow
spots and direct surface runoff to storndrain inlets. Depending on the conclusions of an
eval uation to be perforned during renedi al design, seal coating nay al so be applied to sonme or
all of the pavenent at the site. An estimated 78,000 square feet of new pavenent woul d be
placed at the site and repairs would be made to an estinmated 156, 000 square feet of existing
pavenent. Repairs to pavenent required in the future would be performed as part of ongoing FI SC
mai nt enance prograns.

. Accumul ations of soil, fill, and m scel |l aneous debris that clog many of the storndrain |ines at
QU NSC wi I | be renmoved fromthe lines and di sposed of appropriately. An initial step in this
task will likely be to performvideotaping or closed-circuit television (CCTV) inspection of
sel ected sections of the storndrains to identify potential problemareas and plan the cl eaning.
Precautions will be taken to minimze the potential for discharge of debris to Sinclair Inlet

during the cleaning operation. It is anticipated that damage will be encountered in somne
storndrain lines; critical repairs will likely be performed in conjunction with the cleaning
operations. Renoval of sedinents and debris will likely be perforned with truck-nmounted vacuum

units specifically designed for this purpose. Subsequent to the cleaning, sanpling and

anal ysis of selected storndrains will be performed to confirmthe results, possibly

suppl ement ed by vi deotaping or CCTV inspections. Renoval of soil, fill, and debris fromthe
stormdrain systemwi || substantially reduce the potential for contamnants to be transported to
Sinclair Inlet, either as suspended material or dissolved in stormrunoff. A detailed plan for
mai nt enance of QU NSC storndrains after cleaning will be devel oped during the renedial design
process.

Institutional Controls

. Specific institutional controls will be inplenented at QU NSC. These controls, described in
Subsections 9.2 and 9.3, serve to lint access to the site through existing site security
procedures, restrict groundwater and | and usage, and ensure that residual site contamination is
taken into consideration if site | and use or ownership changes in the future.

. Ongoi ng Navy operations at the Brenerton Naval Conplex will inevitably require soil excavation
in connection with new constructi on and nai ntenance of existing facilities. Future excavations
at QU NSC will breach the asphalt pavenent that caps the site, and nay tenporarily expose
workers to contam nants, through contact with soil or airborne particles. To control the
resul ting human health risks, the Navy will devel op an excavation nmanagenent plan w th which
all future construction projects will be required to conply. The plan, custom zed for QU NSC,
will be coordinated with simlar plans being prepared for the rest of the Brenerton Conpl ex.
The plan will require contractors to coordinate with FI SC managenment prior to any excavation



activity; it will also identify clearances required for excavation, training and health and
safety precautions required of workers, and chemcals likely to be encountered on site. The
plan will require that the nature of the soils be established by sanpling and anal ysis prior to
excavation to determine if project-specific health and safety and soil handling/di sposal
neasures are required.

Moni t ori ng
. The Navy will develop and inplenent a plan for regular environnental nonitoring at QU NSC,
subj ect to review and approval by Ecol ogy and the EPA. The nonitoring will include annual
sanpling and anal ysis of groundwater to ensure that trends in contanminant |evels renmain
acceptable. Each of the institutional control neasures will also be nonitored to ensure that
their effectiveness is maintained. As noted bel ow, several ongoing Navy studi es and pl anned
prograns have potential inplications for QU NSC, and the monitoring programw || al so take
these other issues into consideration. The details of the nonitoring plan will be devel oped
during the renedial design process.
Revi ew
. The results of the renedial action and environmental nonitoring programwi |l be reviewed with

Ecol ogy and the EPA at |east every 5 years.

The selected renedy has an estinmated total present worth cost of $2.6 million. Approximately 65 percent of
this cost is for storndrain cleaning, 5 percent for upgradi ng of pavenent, and the renmi nder for other
aspects of the renedial alternative, including institutional controls, devel opnent of the excavation
nmanagenent plan, and ongoing nonitoring. Approximately 3 years are projected to be needed to inplenent the
sel ected renedy.

Resi dual contamination would renain at the site after the selected renmedy is inplenented. Contam nants woul d
remain in soils at the site. Petroleumwould continue to be present floating on the groundwater. In

addi tion, unless maintenance of site facilities is performed on a regular basis, risks posed by remaining
site contam nants could increase. For exanple, neglect of the storndrain systemcould |lead to reaccunul ati on
of contam nants in catchbasins, and failure to maintain site pavenent would increase the chance of contact
with contam nated soils. The condition of the storndrains will be nonitored as part of the FISC mai nt enance
program The integrity of site paving will be nonitored as part of the renedial nonitoring program

Petrol eum contamni nation is known to be common in many parts of the Brenmerton Conplex. The Navy is presently
devel oping a programto gui de and sequence TPH cl eanup t hroughout the Conplex and at other Navy sites in
Washi ngton State to assure that those areas of contami nation that appear to constitute the greatest threats
to the environnent receive priority. The source of petrol eum contam nation at QU NSC has not been
identified. The contam nation may extend beyond QU NSC. Like groundwater, TPH will be addressed on a
site-w de basis.

No specific actions to renediate groundwater are being undertaken as part of this ROD. There is limted

evi dence that groundwater draining into Drydock 6 fromthe QU NSC regi on may contain inorganic chenicals at
concentrations above surface water regulatory levels. However, as a result of mxing and dilution within the
drydock, this groundwater does not appear to have a significant inpact on Sinclair Inlet. A remedial
investigation currently being perforned for Operable Unit B at the Brenerton Conpl ex includes the use of
conput er nodel ing to eval uate groundwat er behavi or throughout the Conplex as well as a conprehensive

eval uation of the marine environment adjacent to the Conplex. The results of these investigations are of
consi derabl e significance for QU NSC. |If the groundwater fromthis site is deternmined to be contributing to
unaccept abl e chenmical inpacts on the marine environnment, additional neasures addressing groundwater nay be
required. Any additional remedial neasures found to be necessary for QU NSC as a result of the QU B
evaluation will be defined in the ROD for QU B.

Sanpl i ng of storndrains as part of shipyard NPDES nmonitoring will also produce information relevant to the
remedi ati on of QU NSC, which should be considered during future reviews of the cleanup of the site.

The selected remedy will fulfill the renedial action objectives (RAGs) and renedial goals (RGs) developed in
Section 8. The soil RAGs are based on protection of current and future site workers and the soil RGs are
based on industrial site usage. Potential worker exposure will be |limted by capping unpaved areas,

mai nt enance of the cap, and appropriate managenent of soil excavation during construction activities through
t he excavati on managenent plan.

The groundwater RACs will be met by paving unpaved areas, nodifying the surface to inprove drainage, cleaning
the storndrain system and sealing appropriate parts of the surface to further reduce surface water intrusion
and infiltration through contam nated soils. Goundwater will be nonitored to determine if contam nant



trends remai n acceptabl e.
The RAGCs for storndrain media will be met by the initial storndrain cleaning and ongoi ng FI SC mai nt enance.

The site-w de groundwater modeling and risk assessnent for QU B will establish whether further neasures are
needed to protect Sinclair Inlet. Additional soil and groundwater RGs for the protection of the Inlet wll
be devel oped, if appropriate, in the QU B ROD.

12.0 STATUTCRY DETERM NATI ON

Under CERCLA, selected renedies nust be protective of hunman health and the environment, conply with ARARs, be
cost effective, and use permanent solutions and alternative treatnent technol ogi es or resource recovery
technol ogi es to the maxi mnum extent practicable. CERCLA also includes a preference for renedies that enploy
treatnment to permanently and significantly reduce the volume, toxicity, or nobility of hazardous wastes as
their principal element. The follow ng sections discuss how the sel ected remedy neets these statutory
requirenents.

12.1 PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONVENT

Alternative 3 protects human heal th through several neasures that prevent contact with contam nated soils,
the only mediumidentified as constituting a risk to humans at QU NSC. Institutional controls will linit
site access and restrict |and usage. Institutional controls should renain effective over the long termdue to
the Navy's high level of control. Enhancenent of site paving will control potential exposure of industrial
site workers to soil. Inplenmentation of an excavation managenent plan will alleviate possible soil contact
by construction workers. These measures will be maintained over the long termto ensure protectiveness.

The selected renedy is protective of the environment, since cleaning of stormdrains at QU NSC will renove a
threat presented by the site to the marine environnent. As long as it is followed up with regul ar

nmai nt enance the storndrain cleaning should be highly protective in the long term The conclusion of the
remedi al investigation was that, under present conditions, transport of chem cals by groundwater from QU NSC
to Sinclair Inlet does not present a substantial environmental risk. By linmting the opportunity for
precipitation to enter the soil, inprovenents to paving at QU NSC wi ||, neverthel ess, provide the secondary
benefit of reducing potential transport of chemicals fromsoil to the groundwater.

12.2 COVPLI ANCE W TH ARARS

The selected renedy for QU NSC will conply with federal and state ARARs that have been identified. No waiver
of any ARAR is being sought or invoked for any conponent of the sel ected renedy.

12.2.1 Action-, Chenical-, and Location-Specific ARARs

. Washi ngt on State Hazardous Waste Managenent Act - Mddel Toxics Control Act
(RCW 70. 105D, WAC 173- 340)

Several provisions of MICA are applicable to the selected renedy. For exanple, those parts of WAC

173-340- 360 pertaining to the order of preference in selecting cleanup technol ogi es and establishing the
restoration tineframe are applicable. WAC 173-340-704, -705, and -706 are applicabl e because they identify
the conditions under which Method A, B, and C val ues, respectively, are to be used. Qher sections of MICA
that are applicable to QU NSC are WAC 173-340-720, which defines cleanup standards for groundwater,

173- 340- 730, which defines cleanup standards for surface water, 173-340-740 and -745, which define cleanup
standards for soil and industrial soil, and 173-340-760, which defines sedi ment cleanup standards.

. Washi ngt on State Dangerous Waste Regul ations (WAC 173-303)

Procedures to be used to designate waste as dangerous and the standards for handling, transporting, storing,
and treating designated waste are applicable to sedinents and debris collected from storndrains and
i nvestigation-derived waste.

. Resour ce Conservation and Recovery Act (RCRA) (42 USC 6901 and 40 CFR 260-281)
RCRA Subtitle C (40 CFR 261, 262, 263, and 268) requirenents relating to solid waste identification, storage,
mani festing, transport, treatnent, and disposal are applicable to sedinents and debris to be collected from

st or ndr ai ns.

. CERCIA "Of-Site Rule" (40 CFR 300-440)



Applicable to the selection of any off-site treatnent, storage, or disposal of CERCLA hazardous substances.
. (State of Washington) Transportation of Hazardous Waste Materials (WAC 446-50)

Requirenents related to the transportation of hazardous nmaterials using the public highways of the state are
applicable if sediments and debris collected fromstorndrains are determi ned to be hazardous.

. (Federal) Hazardous Materials Regulations (49 CFR Subchapter C, Parts 107 and 171-180)

Requirenments related to the containerization and transportation of hazardous materials are applicable if
sedi ments and debris collected fromstorndrains are determ ned to be hazardous.

. (Washington State) Mninal Functional Standards for Solid Waste Handling (WAC 173-304)

Requirenents related to the nanagenent of non-hazardous naterials are applicable to sedinents and debris
coll ected from storndrains which are determ ned to be hazardous.

. Washi ngton State Water Pollution Control Act (RCW90.48)

Standards for surface water body use classification and marine water quality standards are applicable to
storndrai n cl eani ng.

. Washi ngton State Sedi nent Management Standards (WAC 173-204)

Applicabl e (for exanple, because of requirenents to control potential sources of contami nation to marine
sedi nents, such as during storndrain cl eani ng operations).

. Washi ngton State O ean Air Act (RCW70.94)
Requirenents for control of fugitive dust are applicable.

. Federal dean Air Act (42 USC 7401)
Requirenents for control of fugitive dust are applicable.

. Washi ngton State General Regulations for Air Pollution Sources (WAC 173-400)
Requirenents for control of fugitive dust are applicable.

. Puget Sound Air Pollution Control Agency Regul ation 1, Section 9.15
Requirenents for control of fugitive dust are applicable.

. Washington State Water Quality Standards for Surface Water (WAC 173-201A)

Appl i cabl e because these standards define use classifications and water quality standards for surface water
bodi es including marine waters such as Sinclair Inlet within the state.

. Federal Water Quality Criteria for Surface Water and National Toxics Rule (40 CFR 131)

Criteria for the protection of aquatic life and to control hunman health risks due to consunption of aquatic
organi sns are applicable to stornmdrai n water discharges.

12.2.2 G her Standards To Be Consi dered

. Aut hori zation to D scharge under the National Pollutant D scharge Elimnation System (Permt
No. WA-000206-2 for Brenmerton Naval Conplex, April 1, 1994)

Requirenents relating to managenent of storndrain facilities (e.g., regarding effluent limtations,
noni toring requirenents, and best management practices) should be considered in inplenenting the sel ected
r ermredy.

. RCRA Pernit for Brenerton Naval Conpl ex

Management practices identified in the permt for handling hazardous materials should be considered in
i npl enenting the sel ected renedy.



Washi ngton State Departnent of Ecology's Statistical Quidance for Site Managers, together w th Suppl enent 6
to the gui dance docunent.

12.3 COST- EFFECTI VENESS

Alternative 1 is not protective of human health and the environment and does not meet state requirenents.
Alternative 2 is sonewhat nore protective of human health and the environment and neets state requirenents,
although it does not satisfy the preference for active remedial neasures. O Alternatives 3 through 7, which
do neet these two requirenents, Aternative 3 is considerably less costly than the others. The total present
worth cost of Alternative 3 is approximately $3.3 nmillion conpared to a range of $9.4 nillion to $14.1
mllion for Alternatives 4 through 7. The increase in cost of Alternatives 4 through 7 conpared to
Alternative 3 is substantial and not warranted considering the noderate inprovenent in the extent of cleanup
likely to be achieved by Alternatives 4 through 7. Aternative 3 is believed to be the nost cost-effective
remedy that is protective of human health and the environment.

12.4 UTI LI ZATI ON OF PERVANENT SCLUTI ONS AND ALTERNATI VE TREATMENT TECHNOLOG ES CR RESOURCE RECOVERY
TECHNOLCGE ES TO THE MAXI MUM EXTENT PRACTI CABLE

The sel ected remedy for QU NSC represents the nmaxi numextent to which permanent solutions can be utilized in
a cost-effective, practicable nanner. Alternatives 4 through 7 are somewhat nore effective than the sel ected
remedy at attaining a permanent solution by renoving a greater quantity of contam nants by treatnent and soi
renmoval . However, none of these alternatives can be considered a conpletely permanent solution. The
increnental costs of Alternatives 4 through 7 conpared to Alternative 3 are substantial and are

di sproportionate to the nodest inprovement in protectiveness. Since QU NSCis expected to renain an
industrial site, Alternative 3 represents the best bal ance between protectiveness and cost-effectiveness.

The Navy's high level of control ensures enforcement of institutional controls and ongoi ng mai nt enance of the
cap.

12.5 PREFERENCE FOR TREATMENT AS PRI NCI PAL ELEMENT

The evidence to date inplies that contam nants present at QU NSC and potentially subject to treatnent do not
pose a significant human health risk (assuming industrial use) or environnental risk. The |arge volune of

het er ogeneous and potentially contaminated fill materials nmaking up the site suggest that to be truly
effective treatnent would have to be perforned on a conparatively |large scale. Such an undertaki ng would be
technically inpractical given the site characteristics, including ongoing industrial activity, the preval ence
of paving and buil di ngs, and an abundance of underground utilities. Al though Aternatives 4 through 7 do
utilize treatnent to a limted extent, the substantial cost of doing so is disproportionate to the limted

i mprovenent achi eved. For these reasons, the selected renmedy does not utilize treatnent.

13. 0 DOCUMENTATI ON OF SI GNI FI CANT CHANGES

The only significant change fromthe final feasibility study and proposed plan that has occurred in preparing
this RODis that the effectiveness of proposed seal coating of paverment at the site will be evaluated during
the remedi al design process. A determnation will be made at that tine as to what portions of the site wll
be seal coated



APPENDI X A
Responsi veness Sumary

Thi s responsi veness summary addresses the public comments received on the proposed plan for renedial action
for QU NSC at the Brenerton Naval Conplex. Several verbal comments were received at the Public Meeting held
on March 5, 1996 at the Central Kitsap County Regional Library in Brenerton, Washington, and, where possible,
i mredi at e responses were provi ded. The verbal comrents and responses provided during the Public Meeting are
summari zed bel ow, conplete transcripts of the Public Meeting are available in the information repositories.
One witten comment was al so received at the Public Meeting.

1. Comment: (oral coment nade by (b) (6) at Public Meeting) In the cleaning of storndrains, | presune
you inject them How do you capture all the material that you break | oose?

Response: (summary of response provided by Paul Johanson at Public Meeting) The details of the storndrain
cl eani ng have not yet been worked out. During the storndrain cleaning done as part of the soil renova
operation at DRMDO, "Vactor" trucks, which rely on a vacuum and fl exi bl e hose, were used. Sone form of
jetting may be necessary to | oosen clogged material, and care will have to be exercised to block the | ower
end of the storndrain |ines.

Subsequent Response: The details of the process to be used in cleaning out the storndrains will be
est abl i shed when work plans for the renedial design are prepared. These work plans will be available for

public review.

2. Coment: (oral comment nade by (b) (6) at Public Meeting) How and where are the soil and ot her
debris [from stormdrai n cl eani ng] di sposed of ?

Response: (summary of response provided by Paul Johanson at Public Meeting) They woul d be di sposed of I|ike

other solid waste. The wastes woul d be sanpl ed and anal yzed to determine if they are hazardous. |If not
hazardous the wastes can be di sposed of at any of several conventional landfills. Qherwise they will have
to be sent to a landfill specifically designed to take hazardous wastes

Subsequent Response: |f the sedinents are determned to be hazardous, stabilization may be required prior to
landfill disposal

3. Comment: (summary of oral comment nade by (B) (6) at Public Meeting) | appreciate that the
alternative that was chosen is in the mddl e of the continuumof costs presented. But as | look at the risk

assessnent finding that was prepared by URS, it occurs to me that this is a gathering of negative findings.
There is no risk that is identified. The risk to the marine environment is not part of the study. That's
being done by an entirely different study. There are negligible risks, sonme potential if the soils are
exposed. But there are no plans to expose themunless they are excavated because of the renediation. And
then potential future risk is unlikely. So ny comment is why are we spending $3.5 mllion when there has
been no risk associated with this particular site? |If thereis arisk, why isn't that in the risk
assessnent findings? |f we haven't calculated [an ecological risk] and we don't know about it and it is not
listed, why are we spending noney nowto fix it?

Response: (summary of response provided by Ruth Thonpson at Public Meeting) The risks calculated for QU NSC
so far are related to human health. Ecological risk is being studied separately. Because the storndrains
are not accessible to soneone working at the site, the materials in the stormdrains do not represent a human
health risk. However, we do know there are heavy metals [in the storndrains], and we believe these are at
levels that represent a risk to Sinclair Inlet. That is the risk we are trying to nitigate now It's true
we don't really have details on how rmuch risk there is

(summary of additional response provided by Patty McGrath at Public Meeting)[It's true that the materia
found in the storndrains] often exceeded various standards and is "bad stuff."

Subsequent Response: Al though no ecol ogi cal risk assessnent has been performed for QU NSC, exceedances of
regul atory criteria by stormdrain water and sedi ments collected at the site indicate that discharges of
stormwat er and sedi ment may present an environmental risk. Consequently it is logical to place a priority on
cl eaning up the sedi nents.

Contaminated soils are the other primary source of risk at the site. Mst of the other neasures included in
the selected renedy are intended to reduce the potential for contact with site soils. Exanples of renedy

el enents designed to address this issue are enhancenent of existing paving, placenment of additional pavenent,
and devel opnent of an excavati on managenent pl an.



4. Comment: (summary of oral coment nade by (B) (6) at Public Meeting) Isn't the need for storndrain
cleaning a result of delays in maintenance which shoul d have been perforned i ndependent of the renediation?

Response: (summary of response provided by Barry Rogowski at Public Meeting) According to the current NPDES
permt the Shipyard and the Supply Center are supposed to be cleaning out their stormdrains. Although they
have begun this process, only about 10 percent of the stormdrains have been cleaned in the 2 or 3 years the
cl eani ng was supposed to be going on. Wat we'd like is for the Navy to go ahead [as part of the

renmedi ation] and clean out all of the material that has accunulated in the | ast few decades and then have the
Shi pyard take over routine mai ntenance

(summary of additional response provided by Bill Schrock at Public Meeting) [Stormdrain cleaning] has been a
recogni zed nai ntenance practice in the past and was apparently sinply deferred for budgetary reasons.

(summary of additional response provided by (b)(6) at Public Meeting) | don't think diligent cleaning
of storndrains in general came about until the invention of vacuumtrucks and the jetting trucks. Up unti
then it tended to be a pretty hit or mss affair in areas where | have lived. Since the jetting trucks were
invented nunicipalities have been vigorously cleaning out the drains.

Subsequent Response: Storndrain cleaning is needed because little or no routine cleani ng and nai nt enance of
these facilities was performed at the Brenerton Conplex until recently. Considering the amount of deferred
mai nt enance t hroughout the Conplex, it is not likely that the storndrains at QU NSC wi || be cl eaned out as
part of the overall maintenance programfor a number of years. Following the initial cleaning, which will be
perforned under this CERCLA action, ongoi ng nai ntenance of the QU NSC storndrains will be performed based on
a specific plan and schedul e to be devel oped during the renedial action

5. Comment: (summary of oral comment nmade by (b) (6) at Public Meeting) How much of the cost of
Alternative 3 is connected with the stormdrain cl eani ng?

Response: (summary of response provided by Paul Johanson at Public Meeting)(ln round nunbers stormdrain
cl eaning amounts to] approximately half of the cost of the third alternative.

Subsequent Response: After adjusting costs to reflect elimnation of seal coating, stormndrain cleaning
represents approxi mately 65 percent of the total cost of the selected renedy. A formal plan and schedul e
wi Il be devel oped to guide storndrain nai ntenance after the initial cleaning is perforned.

6. Comment: (sunmary of oral comment nade by (b) (6) at Public Meeting) Has any kind of study been
done running a TV canera through these drains to see if they are intact anynmore or if they have to be dug up
and repl aced?

Response: (summary of response provided by Paul Johanson at Public Meeting) W haven't tal ked a | ot about
the details of the storndrain cleaning. Videotaping would very likely be included in the operation, if not
for all of the lines at least in planning and designing the cleaning. It is certainly inportant to know

whet her there are breaks in the lines. You can't really do the work very effectively unless you have a sense
of what you're getting into when you stick a hose or vacuuminto a storndrain |ine.

Subsequent Response: Details of the storndrain cleaning process will be established during the renedia
desi gn process and described in a set of work plans prepared to guide the work. Danaged storndrain |lines are
a concern since breaks in the lines could allow groundwater or soil/fill to enter the storndrain system

7. Conmment: (summary of oral conment made by (b) (6) at Public Meeting) If we don't have the materials
quantified and we're basing an assunption of what's down there on pretty limted data, and the renoval and
the cleaning of those storndrains is half the amount, then that in nmy nmind is not supportable. And [it
sounds |ike we could] end up spending $3.5 nmillion nore dollars once you get down there and find out what's
there. | think that needs to be considered before approving this plan as well.

Response: (summary of response provi ded by (b) (6) at Public Meeting) Extrapolating from[limted]
data to prepare an estimate is legitimate. There has to be a starting point. These estimates are subject to
review and revision. That's part of ny background and | have done it for a nunber of years.

(summary of additional response provided by Barry Rogowski at Public Meeting) Anna is right that there is a
range of possible costs and these estinmates are not exact.

(sumary of additional response provided by Bill Schrock at Public Meeting) The feasibility study certainly
gives definite nunbers for the cost estimates, but the nunmbers are prefaced with a statenment that the actua
costs can be as nuch as 50 percent higher or 30 percent |lower than the estimate. W think we're in a
reasonabl e range gi ven what we know ri ght now.



Subsequent Response: The Navy acknow edges that there is uncertainty associated with the potential cost of
the selected remedy. It should also be noted that while the operati on and mai nt enance costs included in the
estinmate cover 5 years of operation it nmay be necessary to provide maintenance for nore than 5 years.

8. Comment: (sunmary of oral comment made by (b) (6) at Public Meeting) Paul, did you say that the
Shi pyard or sonebody had decided to do all petrol eumcleanup at once or sonething like that, what did you
say?

Response: (summary of response provided by Paul Johanson at Public Meeting) Wat was describing was a
programthat EFA is enbarking on. | don't believe the details have been worked out yet, but the intent is
that petrol eum contami nation at the shipyard and other Navy sites in the Northwest will all be considered
together. Petrol eumcontam nation is comon enough that it can't all be addressed at once. The goal is to
try and prioritize the problemareas. W'd |like to avoid the situation where a costly petrol eumcleanup is
started at QU NSC because the site happens to have been studied first. The oil here appears to be contained
behind the quay wall, and there may be similar situations el sewhere where there is no quay wall that shoul d
be cleaned up first. It seens like a high priority should probably be assigned to sites that pose the

bi ggest threats to the narine environnent.

(sumary of additional response provided by Bill Schrock at Public Meeting) Qur office [EFA NW is the hol der
of the budget for (petroleumcleanup as well as the RI/FS process]. The word from Washington DC is that
petroleumsites are considered "low risk" sites and they only want to fund cl eanup of maybe 10 percent of the
lowrisk sites each year. So our office is working on putting together a conprehensive plan for all the
petrol eum problens at all the sites we work on and try to prioritize these.

(sumary of additional response provided by Patty McGrath at Public Meeting) Another reason for not including
petrol eumcl eanup in the proposed plan is that the conditions do not seemto involve just a single area with
a known source. We were afraid that, not knowing for certain what sources were involved, if we cleaned it up
the area could just get recontaninated. Hopefully by looking at all petroleumsites together there is a
greater chance of understandi ng the potential sources

Subsequent Response: The Navy considers sites contaminated with petroleumto be a conparatively low priority
conpared to sites contaminated with nore toxic materials. The Navy tentatively plans to budget for cleanup
of only 10 percent of the TPH sites each year, with highest priority likely assigned to sites that appear to
present the greatest environnmental threat.

9. Comment: (sunmary of oral comment nade by (b) (6) at Public Meeting) | thought it was the oi
pi peline that had | eaked beneath the wells where hydrocarbons were found

Response: (summary of response provided by Patty McGath at Public Meeting) | think the pipeline was tested
and found to be okay.

(sumary of additional response provided by Paul Johanson at Public Meeting) The pipeline was tested in the
last year and found to be tight. That doesn't mean it couldn't have | eaked in the past, and these are the
main oil supply lines that run right through the mddl e of QU NSC. The pipelines and associ ated punpi ng and
storage facilities have to be suspected as potential sources of petroleum However, as Patty said, there's a
risk that the Navy coul d undertake an expensive soil cleanup in this area and later find the soils
recontamnated. It's hard to consider that a prudent use of funds.

Subsequent Response: Al though the oil pipelines and associated facilities and the Building 588 oil separator
facility seemlikely sources of the petrol eum contam nati on observed at QU NSC, the contam nant sources have
not been definitively established. Additional potential TPH sources nmay be identified during the QU B

i nvestigation.

10. Comment: (sunmary of oral comment made by (b) (6) at Public Meeting) Wen petrol eum hydrocarbons and
TPH infiltrate into the soil they tend to change over tinme. |If, during the [process of prioritizing the
Navy's petroleumsites for cleanup], it is determned that we have other risks because of those changes,
coul d those sites be upgraded because they have becone nore dangerous?

Response: (summary of response provided by Bill Schrock at Public Meeting) Yes. |If, for exanple, there was
a lot of benzene, that would certainly drive the risk higher. So if there are constituents within the
petrol eumthat nake a site high-risk, we can address that earlier than normal TPH sites with heating oil or
sonmething like that.

Subsequent Response: Al though benzene can be produced as a result of breakdown of some petrol eum materials,
benzene was not identified as a chem cal of concern at QU NSC

11. Comment: (witten conment subnitted by (b) (6) at Public Meeting) | really think you shoul d use



part of alternative four as a test of this technique. The Navy sites have a | ot of petrol eumcontam nated
areas and we need to know if the air-blow ng technique works. You've got a couple of spots at OU NSC t hat
woul d be good spots to try this technique and if it does work like it sounds it will, you'll have |ess
contamination to deal with later. It's a |lowtech, inexpensive, permanent fix and you should try it here
(al though maybe not at all your sites).

Response: The Navy is in the process of conpiling a list of sites with petrol eum contam nation throughout
the Northwest in order to prioritize cleanup. In situ air injection, as included in Alternative 4, will
likely receive consideration for treating petrol eum contam nation of soil

Subsequent Response: The effectiveness of bioventing would likely be linited at QU NSC gi ven the

het er ogeneous nature of the fill and the existence of floating product on the groundwater. Treatability
studi es woul d be essential to establish whether this approach is feasible at the site. The Navy is currently
conducting a steam sparging project in petroleumcontam nated soil in the QU C area north of QU NSC





